Identifying design features of online patient education for chronic disease management by Hassan, Naffisah Mohd
University of Wollongong 
Research Online 
University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 
2013 
Identifying design features of online patient education for chronic disease 
management 
Naffisah Mohd Hassan 
University of Wollongong 
Follow this and additional works at: https://ro.uow.edu.au/theses 
University of Wollongong 
Copyright Warning 
You may print or download ONE copy of this document for the purpose of your own research or study. The University 
does not authorise you to copy, communicate or otherwise make available electronically to any other person any 
copyright material contained on this site. 
You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 
1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 
without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 
their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 
may impose penalties and award damages in relation to offences and infringements relating to copyright material. 
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 
conversion of material into digital or electronic form. 
Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 
represent the views of the University of Wollongong. 
Recommended Citation 
Hassan, Naffisah Mohd, Identifying design features of online patient education for chronic disease 
management, Doctor of Philosophy thesis, School of Information Systems and Technology, University of 
Wollongong, 2013. https://ro.uow.edu.au/theses/4130 
Research Online is the open access institutional repository for the University of Wollongong. For further information 





Identifying Design Features of Online Patient Education for Chronic Disease 
Management 
 
A thesis in partial fulfilment of the 
requirements for the award of the degree 
 
 





UNIVERSITY OF WOLLONGONG 
 
By 
NAFFISAH MOHD HASSAN 
BBA (Hons). M.Sc. (IT) 
 
School of Information Systems and Technology 









I, Naffisah Mohd Hassan, declare that this thesis, submitted in partial fulfilment of the 
requirements for the award of Doctor of Philosophy, is wholly my own work unless 
otherwise referenced or acknowledged. It was completed at the University of 
Wollongong, within the School of Information System and Technology, Faculty of 
Engineering and Information Sciences. The document has not been submitted for 
qualifications at any other academic institution.  
 
Naffisah Mohd Hassan 
21
st

















Although Online Patient Education (OPE) is becoming increasingly common in many 
countries, research on the design features of the sites and the perceived benefits of OPE 
remains sparse. Specifically, this study extends upon extant research, proposing a model 
in which the design features OPE influence the users’ perceptions regarding the benefits 
of OPE. This study formulates hypotheses regarding the effect of: (1) the OPE design 
features on the perceived benefits derived from health outcomes; and (2) the OPE 
design features on the perceived benefits derived from social outcomes. This study was 
undertaken in three phases. First, a conceptual phase was conducted in order to 
investigate and analyse the existing literature on the key dimension of OPE design 
features; and also on the key dimensions of the perceived benefits of OPE. The 
conceptual phase resulted in the development of a research model and relevant 
hypotheses. Second, in the exploratory phase, two separate questionnaire surveys were 
formulated and distributed. The exploratory phase enabled the development and testing 
of all instruments that were subsequently used in the study. The result of the exploratory 
phase was the production of a reliable and valid set of instruments to be used within the 
final phase – the confirmatory phase. In the confirmatory phase, an online survey was 
conducted in order to test the research model and the proposed hypotheses. This phase 
provided a broader understanding of the OPE design features and their effect on the 
perceived benefits of OPE, as well as on the significance of the patients’ stages of 
change. The results of this study indicate that: (1) a positive effect exists between the 
OPE design features and the perceived benefits derived from the health outcomes; (2) 
there is a positive effect existing between OPE design features and perceived benefits 
derived from social outcomes; (3) there is a significant difference in patients’ 
perceptions of the way that content features are presented, according to the patients’ 
stages of change; and (4) there is a significant difference in the patients’ perceptions of 
interpretability features, according to the patients’ stage of change. However, the results 
of this study show no significant difference for fourteen of the hypothesized 





toward the perceived benefits derived from health outcomes, according to the patients’ 
stages of change; and (2) a significant difference in patients’ perceptions of the benefits 
derived from social outcomes, according to the patients’ stages of change. These results 
also suggest that SOC has no significant effect on the OPE design features and the 
perceived benefits derived from health and social outcomes. Whilst preceding studies on 
design features have focused upon online health information and online health 
interventions, this study is the first to investigate OPE design features and their relation 
to the perceived benefits of OPE, as influenced by the patients’ stages of change. 
Specifically, this research was conducted within the research field of OPE for chronic 
diseases. The main contribution of this study is in the form of a conceptual framework 
that includes OPE design feature-dimensions and two dimensions of OPE perceived-
benefits from the perspectives of both health professionals and patients/carers. This 
study also explains the effect of OPE design features and the perceived benefits of OPE 
whilst taking each patient’s stage of change into consideration. Finally, this study 
contributes to extant theory by using the two-factor theory and the persuasive system 
development (PSD) model. In doing so, this study may have important implications for 
developing Websites that are intended for use within health promotion research and 
practice, with attention focused upon the final Transtheoretical Model (TTM) theory. 
This study entailed several methodological improvements suggested within previous 
studies; these included: (1) the use of new instrument items to measure the OPE design 
features construct; (2) the use of a new two-dimensional perceived-benefits construct, 
according to health outcomes and social outcomes (respectively); and (3) the assessment 
of the content validity and reliability of instrument-items prior to the actual data 
collection. This study provides healthcare providers and system developers with a better 
understanding of the OPE design features and the perceived benefits of OPE, as drawn 
from the health professionals and patients/carers that used the system. This study also 
provides healthcare providers and system developers with an explanation of the 
different perceptions held toward OPE design features and the benefits of OPE, 
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CHAPTER 1: Introduction 
 
1.1 Overview 
Patient education is defined as a systematic learning experience in which a combination of 
methods is generally used, such as the provision of information, advice, and behaviour 
modification techniques, all of which influence the way that the patient experiences his or her 
illness and/or his or her knowledge and health behaviours. This is all aimed at improving or 
maintaining health or learning to cope with a condition, typically a chronic one. Patient 
education is therefore more than merely the provision of information to the patient (Van den 
Borne, 1998). This is due to a radical paradigm shift which is currently taking place within 
the field of patient education – one which has to do with the role of the patient in illness and 
treatment. The patient is increasingly being seen as responsible for his or her own health or 
recovery; in this regard, the patient is understood as someone who makes independent 
choices (Van den Borne, 1998). 
Patient education by healthcare workers (such as doctors and nurses) has a long history of 
improving health outcomes, particularly for patients who suffer from chronic diseases 
(Wilken, 1994). Today’s patients, however, are turning more often to the World Wide Web 
(the Web) in order to learn about their condition. In America alone, every day more than 
35,000 people visit American Academy of Orthopaedic Surgeons (AAOS) Web site to access 
education materials on diverse orthopaedic conditions (oral communication, Jim Ogale, 
AAOS Web site staff, June 6, 2007). The Web has become a valuable resource for people 
seeking health information, however, the quality of this Online Health Information (OHI) 
(Mohiyeddini, Pauli, & Bauer) has the potential to critically affect health outcomes for many 
users (C. Boyer, Selby, Scherrer, & Appel, 1998). The high usage of Web search for OHI has 
led to much research about the benefits and problems of Web-based information for OPES.  
According to a survey done by Fox (2007) about 20% of American adults say that a 
disability, handicap, or chronic disease keeps them from participating fully in work, school, 





use the Web at all, compared to 74% of people without a chronic condition. Of those patients 
with chronic conditions who do use the Internet, 86% have used it for information for at least 
one of 17 health topics, compared to 79% of Internet users who do not have any chronic 
conditions. This shows that patients are engaging with the Internet and trying to accept new 
ways of learning. This has given rise to a new phenomenon: Online Patient Education (OPE).  
The phenomenon of OPE is still poorly understood. This study examines the phenomenon of 
OPE for patients with chronic illnesses and it investigates the potential features that could 
contribute to effective OPE sites. This research attempts to add to the growing body of 
knowledge on designing online patient education for chronic disease. 
This chapter describes the background of the research in relation to a study of OPE sites for 
chronic disease. The latter includes an introduction to the main topics of this study, including 
the research problem, the research aim, the objectives and the research question, the possible 
contributions of the study, the motivations underlying the research, the research scope, and 
finally, an outline of the thesis structure itself.  
1.2 Background and Statement of the Problem  
The recent, widespread popularity of the Web has produced millions of sources of 
information which are now made available to users within seconds. Many of these sources 
contain information about health matters and may thus constitute a valuable source of 
information in terms of patient education. The widespread use of the Internet for health 
information introduces OPE sites as a new option for educating patients. The Web has 
become a valuable resource for people seeking health information; however, the quality of 
this information has the potential to critically affect health outcomes both negatively and 
positively for many users (C. Boyer et al., 1998). The high usage of Web searches for health 
information has stimulated much research regarding the benefits and problems of Web-based 
information for online patient education (OPE). Traditionally, health education about chronic 
diseases has fallen within the ambit of doctors, nurses, and other healthcare professionals. 
Receiving personal advice and support-material from a healthcare professional with whom a 





George, Houpt, & Brodie, 1985). In face-to-face patient education, the timing and the 
frequency of the educational experience is determined by the healthcare professional (Keulers 
& Spauwen, 2003; Thakurdesai, Kole, & Pareek, 2004). If this does not coincide with the 
motivational readiness of the patient, the efficacy of the education itself is greatly reduced. 
Statistic from several chronic disease websites such as cancer Australia website alone 
estimated 296 users with cancer and 405 users have family member with cancer. 
Chronic disease outcomes are determined by patient behaviours and education is an important 
factor for changing patients’ behaviour. Conventional patient education is provided by 
healthcare providers, but this takes time and may not be convenient for the patient. Since the 
patient may be adjusting to the new disease, not all of the information provided at the time 
will necessarily be absorbed by the patient at that time of provision(Casebeer, Allison, & 
Spettell, 2002). This is because of the shock which is associated with learning about a 
particular condition that one suffers from. OPE can assist healthcare providers in providing 
patient education; this will enable education programs to be viewed by patients at any 
convenient moment. They can revisit the sites and will be able to absorb more information 
when they feel more relaxed and calm. The main objectives of OPE are to assist in 
conventional patient education, rather than to replace the important patient-physician 
relationships. By doing this, OPE sites may save time on the part of both practitioners and 
patients.  
Many benefits have been claimed for OPE but in order to confer the optimal results, OPE 
sites must be designed so as to include certain features. Design features such as tailored 
information, interactive elements, integrity of content, and several other important features 
must be included within the design an OPE site. An important question here, however, is how 
the perceived benefits and design features relate to one another; and how a patient’s 
motivation to change may affect these relationships. In order for the best OPE sites to be 
produced it is necessary to understand the relationships existing between all OPE site 
constructs. 
Until the 1960s, the physician was the authority that was responsible for the diagnosis, 
treatment and healing of patients (Hoving, Visser, Mullen, & van den Borne, 2010). The 





treatment. Early in the 1970s, the first communication courses for healthcare professionals 
were still being developed; in the 1980s, patient education programmes were developed in 
parallel with an increasing societal emphasis on patients’ rights and the growth of patient 
advocacy organizations. Several countries established legislation regarding patients’ legal 
rights to information about their health condition and also informing them about options for 
treatment (Deccache & Aujoulat, 2001). Patients could thus actively improve their health by 
implementing changes in lifestyle behaviours; such changes were to result from patient 
education activities directed by health professionals. In this period new information 
technology (such as slide presentations and videos) was also being developed and used within 
patient education programs (Hoving et al., 2010). In the 1990s, patients were expected to be 
less engaged in the promotion of their health and in making choices relating to treatment 
processes and goals. As such, patients were only minimally involved and responsible for their 
health and symptoms (Van den Borne, 1998). Now, in the 21
st
 century, official organizations 
have been created to monitor the process of patient education. For example, in Europe Patient 
Education and Counselling became the official journal of the European Association for 
Communication in Healthcare (EACH). Communication in healthcare became the core 
content focus, thus directing attention toward development of patient education in Europe and 
the United States. 
The Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health defines ‘patient 
education’ as the process of informing a patient about a health-related matter in order to 
secure informed consent, patient cooperation, and a high level of patient compliance. 
According to Yoon, Malin et al. (2008), the patient education process involves four steps: 
assessing, planning, implementing, and evaluating. The aim of patient education is to elicit 
expected treatment outcomes by encouraging patients to make contributions to their own 
treatment plans, so as to reduce the recurrence of health problems through the provision of 
preventive information, and in order to facilitate patients’ participation in their own health 
care promotion (Yoon et al., 2008). Therefore, patients’ emotional and behaviour 
characteristics need to considered when providing effective patient education. One of the 





motivation/willingness/readiness of a patient (Prochaska et al. (2008); the latter will be 
discussed further within Chapter 2. 
The American Academy of Family Physicians defines ‘patient education’ as the process of 
influencing patient behaviour and producing changes in the knowledge, attitudes, and skills 
needed in order to maintain or improve health (Thakurdesai et al., 2004). In many situations, 
patient education is delivered by means of face-to-face communication between the 
physicians and their patients; these methods proven effective. With the rise of online 
applications, however, patient education can be taken to a higher level. More flexible patient 
education can be offered online and in many instances this method may complement the 
current face-to-face patient education. In many cases, when patients understand their own 
disease status, their complications and their management needs, they are likely to become 
more involved in their healthcare and obtain better health outcomes due to the increased 
knowledge and experience generated on the part of the patient (Amsberg et al., 2009; 
Mollaoğlu  & Beyazit 2009). Physicians and nurses are trying to achieve such objectives by 
using appropriate educational material regarding the patient’s disease; these objectives can be 
achieved easily and with limited time expenditure.  
There is a long history of patient education improving health outcomes, particularly for 
patients who suffer from chronic diseases (Wilken, 1994). It is widely believed that a patient 
who is knowledgeable and well-educated about his or her disease is likely to have better 
commitment/devotion to treatment plans (Dolor et al., 2009; Maldaner, Beuter, Brondani, 
Budo, & Pauletto, 2008); and thus, also to improving the patient’s own health condition (K. 
R. Lorig et al., 2008; Stinson, Wilson, Gill, Yamada, & Holt, 2009). Health outcomes can be 
defined in terms of better healthcare (Kerr, Murray, Stevenson, Gore, & Nazareth, 2006; van 
der Meer et al., 2007), improved patient health (Sharon A Abbott, 1998; Hill, Weinert, & 
Cudney, 2006), and many others measures that will be discussed further in Chapter 2.   
Several efforts have been made by non-profit organizations (NGOs) to create a set of criteria 
for guiding health Websites in maintaining their quality. Examples include the Health on the 
Net Foundation, URAC, the American Medical Associations, and many similar 
organizations. However, these criteria is not specifically for online patient education sites and 





features in order to cater for the needs of patients suffering from chronic diseases. 
Furthermore, such features should garner all of the benefits (for users) that OPE sites are 
understood to be offering. 
Thus, despite the global proliferation of Internet access for businesses and for non-
commercial use, we are quite likely to face a problematic “digital divide” – a growing 
population segment that is able to effectively harness the benefits of the Net by means of 
inappropriate design features (Agarwal & Karahanna, 2000). In particular, the patient-centred 
and flexible approach of patient education will be helpful to meet the needs of patients and 
their families who are vulnerable and sensitive both physically and emotionally. (Yoon et al., 
2008) examined consumer behaviours, showing that a well designed Web site does have an 
effect on the consumer’s attitudes and behaviours (Vila & Kuster, 2011 
). Their study reveals that a well designed Website, with security indicators and plenty of 
informative content, is able to satisfy the users as consumers.  
A Web site is an information resource that is set up as a complete system on the World Wide 
Web (Lin, Zhang, Koubek, & Mourant, 2006). It is considered to be a group of functional 
attributes that are connected to each other in order to satisfy the needs of the user. Many 
studies described successful Websites as having ‘user friendly’ layouts, functional aspects 
and features (Lee & Koubek, 2010; Ream, Blows, Scanlon, & Richardson, 2009). 
‘Information architecture’ is terms that are used in contemporary times. This architecture 
involves organizing information and content within the Web. An important step in terms of 
organizing the content of a Web site is to present information in a way that is guided by how 
individuals typically view such information (Bernard 2000b). The proper presentation of 
content may imply a sense of user friendliness in the form of, for example, the layout and size 
of textual content (Kurniawan & Zaphiris, 2003); chapter two will elaborate further on this 
aspect. 
Many physicians report that one third or more of their patients are asking them about health 
information that they have found on the Internet (Ferguson, 2000). Patients even ask their 
physicians to recommend the best Websites for their conditions: consumer Websites, online 





providers (Ferguson, 2000; Wald, Dube, & Anthony, 2007). Some studies even show that 
physicians may save time by directing patients to Websites where they can find in-depth 
information on relevant procedures; particularly for those who have recently been diagnosed 
with a disease or are considering surgery and other complex treatments (Haux, 2006; 
Shiffman, Ferguson, & Hellebusch, 2007). Patients who visit the John Hopkins Medical 
Centre’s pancreas cancer site (http://pathology.jhu.edu/pancreas) require only fifteen minutes 
of face-to-face time with their physicians that it takes doctors half an hour to explain to 
patients who do not use the Internet (Ferguson, 2000). This demonstrates the value of OPE 
sites in terms of saving time for both patients and physicians during patient education 
sessions.  
In order for the patient to gain greater benefits from OPE, they need to be motivated in terms 
of changing their health behaviours. A well-known theory in health promotion research and 
practice is the Transtheoretical Model (TTM), proposed by Prochaska and DiClemente 
(1985). This theory has become one of the most dominant models for explaining and 
predicting health behaviour changes (Bunton, Baldwin, Flynn, & Whitelaw, 2000). The TTM 
proposes that people evolve through five distinct stages of behavioural change: pre-
contemplation, contemplation, preparation, action, and maintenance. Liang, Xue, and Berger 
(2006) cite Wiley et al., (2000) who agree that the TTM has been successfully applied within 
the context of many health-related behaviours, including a reduction of dietary fat 
consumption, smoking cessation, participation in mammography screening, adoption of 
exercise, sun protection, condom use, and diabetes self-management.  
Despite some initial research on OPE, this field of study remains poorly understood and 
under-examined. In particular, it is not clear whether there is a relationship existing between 
the design features offered by an OPE and the patients perceptions towards the benefits of 
using such an OPE site. Similarly, it is not yet known whether there is a significant difference 
in patients who are at different levels within the stages of change model, and in their 
perceptions of the design features (or the perceived benefits) associated with the use of an 
OPE. This research proposes to address these problems by (1) developing and validating a 
conceptual model of the relationships existing between OPE design features and the 





features with the perceived benefits of using an OPE, in accordance with the patient’s stage 
of change. 
1.3 Research Aim, Objectives, and Questions  
This research aims to develop and validate a conceptual model of the relationships existing 
between the design features of OPE sites, the perceived benefits of OPE, and the patients’ 
stages of change. These aims are achieved by following these steps: 
• Identify and validate the design features of OPE.  
• Identify and validate the perceived benefits of OPE. 
• Examine the effect of OPE design features on the perceived benefits of OPE. 
 Examine the effect of the patients’ stages of change on the OPE design features and 
on the perceived benefits of OPE. 
• Examine the differences in patients’ perceptions toward the benefits of using an OPE, 
according to the patients’ stages of change. 
• Examining the difference in patients’ perceptions toward the OPE design features, 
according to the patients’ stages of change. 
This study examines, on the one hand, the effect of OPE design features on the perceived 
benefits of OPE. On the other hand, this study also explores the combined effects of the 
patients’ stages of change and the OPE design features upon the perceived benefits of OPE. 
As such, this study addresses the following questions: 
RQ1: What are the relevant constructs that are involved when developing OPE sites for 
chronic disease patients? 





RQ3: Does the patient’s SOC have an effect on the OPE design features and the perceived 
benefits relating to OPE? 
RQ4: Is there a difference in the patients’ perceptions toward the benefits of using an OPE 
site, according to the patients’ stages of change?  
RQ5:  Is there a difference in the patients’ perceptions toward the OPE design features, 
according to the patients’ stages of change? 
In answering the above-mentioned research questions, a new research model is presented, 
thus incorporating OPE design features, the perceived benefits of OPE, and the patients’ 
stages of change. 
This study first examines an OPE system for chronic disease patients. This includes a 
consideration of (1) the design features, and (2) the perceived benefits of OPE sites. An 
exploration of the relationship between the patients’ stages of change, OPE design features, 
and the perceived benefits of OPE is then conducted. Subsequently, differences in the 
patients’ perceptions toward OPE design features and toward the benefits of using an OPE 
(according to patients’ stages of change) were also studied. 
1.4 Motivation for the Study 
Much health information is available online; hence, access to appropriate and reliable 
information is crucial for the greater benefits of consumers. Therefore, such information 
needs to be filtered, as it is not necessarily tailored to meet the needs of patients according to 
their specific diseases and their behavioural attitudes toward change. This study contributes 
to the literature in the area of patient education and will thus be beneficial to OPE-site 
developers and the possible users of such sites.   
The implications of this study are potentially significant for both practitioners and researchers 
who have interests in online patient education for chronic disease patients. Understanding the 
relationship between the design features and the perceived benefits construct may further 





patients/carers and health professionals. The validated perceived-benefits may persuade 
health practitioners of the value inherent to OPEs, in terms of being time-saving and 
efficacious aids for educating patients. Thus, well designed OPE sites that include all of the 
features required in accordance with the patients’ stages of change can be developed. The 
model derived from this study, therefore, will be of interest to academics working within the 
field. 
1.5 Scope of Study 
This study focuses on respondents from a subset of the Australian region, with an emphasis 
on health consumers and health professionals. This study also focuses on OPE constructs 
(from the perspective of the sample subset alone).The sample subset only focus on Health 
professionals, Health Informaticians and patient with chronic disease and their carer. 
1.6 Structure of this Thesis 
This thesis begins with an introduction (Chapter 1) in order to describe the concept of OPE, 
the aims, the research question, and the significance of this study. This chapter also explains 
the needs for appropriate design features within OPE for chronic diseases.  
Chapter 2 contains a review of the relevant literature; it covers the themes of patient 
education, online patient education, and both the construction of OPE and patient behavioural 
change aspects. 
Chapter 3 identifies extant trends related to this research specifically, thus providing 
theoretical knowledge for guiding the construction of OPE content-frameworks that are 
suitable for application within the context of chronic diseases. The second part of this chapter 
describes (and provides arguments for the appropriateness of) the study design adopted, the 
research methodology, and the data analysis strategy used.  
Chapter 4 describes of all the results tested using the data collected from both samples: 
patients/carers and health professionals. It also discusses the validity and reliability of the 





interpretations of the results derived from the tested data. It shows how all objectives and 
hypotheses are tested and answered by using appropriate tests that are suggested in Chapter 3.  
Chapter 5 contains all of the results tested using the data that had been collected during the 
collection phase, but only data drawn from the patients/carer sample. It describes all findings 
and interpretations of the results that tested for different opinions between 5 groups of 
patients that were classified using their stage of change; opinions expressed were those 
regarding OPE design features and the perceived benefits of OPE. The chapter also shows 
how all objectives and hypotheses were tested and answered by using appropriate tests as 
suggested within Chapter 3.  
Chapter 6 summarizes this research. This chapter explains the major findings and determines 
whether the research aims were ultimately achieved. Finally, it summarizes the contribution 
of this study, mentioning limitations and suggesting recommendations for future research.  
1.7 Chapter Summary  
Chapter 1 provides an overview of OPE constructs discussed in this thesis, whilst Chapter 2 






2 CHAPTER 2: Literature Review  
 
2.1 Introduction  
This chapter presents the results of a comprehensive review of relevant literature regarding 
online health. The purpose of this review is to identify any gaps in the literature pertaining to 
the understandings and insights of various user-opinions toward OPE constructs. As such, 
this research identifies the deficiencies found in OPE constructs from the consumers’ point of 
view, thus allowing for the improvement of various types of online patient education 
Websites, and therefore also improving overall healthcare delivery. 
2.2 An Overview of Patient Education 
Patient education is a central part of the practice of all health professionals; and it is based on 
a set of theories, on research findings, and on skills that must be learned and practiced. The 
American Academy of Family Physicians defines patient education as the process of 
influencing patient behaviour and producing changes in knowledge, attitudes, and skills 
needed to maintain or improve health. Patient education can also be referred to as the 
‘passing on’ of knowledge that will bring benefit to the patient (Andrews, 2007). The 
National Standards for Diabetes Self-Management Education define patient education as an 
exchange of knowledge, tools, and practices that will address the client’s needs (Ellis et al., 
2004). This definition is intentionally nonspecific and inclusive, encouraging educational 
processes that are adaptable and individualized.  
2.3 Purpose and Goals of Patient Education  
The main purpose of patient education is to increase the competence and confidence of 
clients/patients for self-management; thus, the most important goal of patient education is to 
prepare patients and their families for independence (Bastable, 2006). Similarly, Glanville, 





their health status when on their own, healthcare providers have failed to help them reach 
their potential (Bastable, 2006). 
In addition, K. Lorig (2000) suggested that the purposes of patient education are to maintain 
and improve health and, in some cases, to slow deterioration; and that these purposes are met 
through changes of behaviours, mental attitudes, or both. She agreed that increased 
compliance with medication taking, decreased pain, shorter hospital stays, and decreased 
depression are reasonable outcome goals for patient education programs (K. Lorig, 2000). 
Both of the above-mentioned authors seem to have similar opinions toward the purpose and 
goals of patient education. Both of them agreed that the most important outcomes in 
educating patients are they can take control of their diseases when they are by themselves. 
2.4 Characteristics of Patient Educations  
Healthcare providers teach patients and carers through the application of patient education 
processes: a problem-solving method designed to meet patient needs in an efficient way 
(Rankin, Stallings, & London, 2005). Rankin et al. (2005) suggest four steps in the patient 
education process; (1) medical and nursing diagnoses, (2) plan for care, (3) implementation 
and, (4) evaluation. Healthcare providers gather information about patient needs and 
formulate a list of medical and nursing diagnoses and the teams are then set to develop a 
suitable plan for patient care by focusing on specific learning objectives within the patient 
care plan. The implementation process involves patient education that is targeted to meet 
mutually established goals between learners and educators. Finally, the process of evaluation 
is conducted by evaluating whether the medical and nursing diagnoses are either resolved or 
referred to continuing care (Rankin et al., 2005). These systematic steps are carefully 
designed to help patients learn about their sicknesses without adding unnecessary burdens.  
Patient education programs are delivered during direct care-giving by healthcare practitioners 
and also in separate programs such as a diabetes self-management programs. However, due to 
the increasing numbers of chronic disease patients globally, and the limited number of 





ways of delivering patient education came to the fore (WHO's annual World Health Statistics 
reports, 2011); direct patient education thus became insufficient to cater for all demands. 
Recently, with the advent of the Web a proliferation of information has become widely 
available instantaneously; this has become a potential source for patient education. It is seen 
as an opportunity –- that OPE can be used as an alternative to traditional face-to-face patient 
education. As per 2011, more than 400 cancer patient registered with Cancer Australia 
Websites and more than 600 registered members who have family and friends suffering with 
cancer. Section 2.6 will further introduce and discuss OPE.  
2.5 Health Web Site Evaluation  
For the past few years, tremendous research has been done to evaluate Websites related to 
health concerns in order to maintain the accuracy of the information published for public 
readers. Most of the study is concerned with the content published for the public to access. 
Traditionally, medical information publications have needed to meet a rigorous review 
process before being printed. Such a process involves a peer group examination of submitted 
papers before they are published. This has assisted the healthcare profession by providing a 
form of publication self-regulation and an important quality control mechanism. However, in 
the electronic age, and with the proliferation of the World Wide Web (WWW), this review 
process can be circumvented with individuals publishing online easily. It has been suggested 
that 50% of Web-located medical information does not provide a list of citations or sources 
correctly. For example, it was reported that the use of online information by oncology 
patients raised concerns about the discovery of inappropriate, inaccurate or distressing 
information as published within most health Websites (Leask, Jackson, Trevena, McCaffery, 
& Brotherton, 2009).   
Wilson (2002) reported that health-related Websites are amongst the most widely used sites 
and as such a wide range of tools have been developed in order to assist site developers to 
produce good quality sites; and in order to help consumers to assess the quality of sites. 
Rating tools can be classified into five broad categories: codes of conduct, quality labels, user 





Codes of conduct are defined as sets of quality criteria that provide a list of recommendations 
for the development and content of Websites (Soyoung Kim & Stoel, 2004). Several 
organizations are working very hard in terms of improving the quality criteria for health-
related Websites; however, the extent to which these codes are actually being used or 
implemented is not consistent.  
Filtering techniques serve to identify Web sites that are likely to be of a high quality. Filters 
can be applied manually or automatically; but, unfortunately, this involves numerous costs, 
mainly associated with setting-up the filtering tools, as this requires assistance from trained 
experts. This technique enables a first-pass filtering of information. The scoring occurs whilst 
considering the context of an individual search by a user with unique needs and motivations 
(Price & Hersh, 1999). For example, OMNI provides a gateway to evaluated, high-quality 
resources in healthcare and medicinal contexts.   
Third party certification involves third parties publishing reviews on the Web so that 
consumers can determine whether a Web site has been deemed to be of high or acceptable 
quality. However this approach includes biases of the reviewers and the inability of the 
consumer to specify (or even know) the criteria that are used by the reviewers (Fraquelli et 
al., 2004). The ratings themselves may be responsible for misleading or misinforming 
consumers. Furthermore, Websites are frequently added, removed, and changed. As a result, 
maintaining a comprehensive and current list of ratings will be difficult and expensive. 
Consumers also may resist using a rating service (Day & Smith; Feltner, Hill, Lenderking, 
Williams, & Morlock; Petra & Ahmad, 2002; Touchet, Warnock, Yates, & Wilkins, 2007) if 
a separate Webpage must be accessed to view the rating, which can become a complicated 
process for some patients.  
Quality labels or a self-applied code of conduct are often displayed on the screen; this 
represents a commitment by the provider to apply and maintain a code of conduct (Soyoung 
Kim & Stoel, 2004). Researchers found one hundred and sixty five (165) explicit criteria for 
assessing health-related Web sites – these were grouped in thirteen criteria groups (Sara Kim, 





dealing with content, design, and the aesthetics of site. Other criteria including: disclosure of 
authors, sponsors or developers, and currency of information (which includes frequency of 
update), freshness, maintenance of site, authority of source, ease of use, and finally 
accessibility and availability. The least preferred criteria are related to confidentiality and 
privacy. By developing a consensus of the criteria necessary for evaluating health-related 
Web sites, professionals can enable consumers to be educated more easily in terms of how to 
choose which Web sites provide useful information that can help them rather than providing 
them with misleading information.  
Several calls have been voiced by NGOs to create a set of criteria to guide health Websites in 
maintaining their quality (Khazaal et al., 2009). Examples include Health On the Net 
Foundation, URAC, American Medical Associations, and many others. The Health on the 
Net Foundation has initiated the Code of Conduct (HONcode) for the health/medical domain. 
The Health on the Net Foundation produces the oldest (and perhaps best known) quality 
label. The 8 ethical aspects of the HONcode consist of the author's credentials, 
complimentarily information, privacy of personal data, attribution, justifiability, transparency 
of contact, financial disclosure, and the advertising policy. Detailed explanations of each 
criterion are provided within the table below. 
1. Authoritative  
Any medical or health advice provided and hosted on this site will only be given by medically trained and 
qualified professionals unless a clear statement is made that a piece of advice offered is from a non-medically 
qualified individual or organization.  
2. Complementarity  
Information should support, not replace, the doctor-patient relationship. The information provided on this site is 
designed to support, not replace, the relationship that exists between a patient/site visitor and his/her existing 
physician.  
3. Privacy  
Respect the privacy and confidentiality of personal data submitted to the site by the visitor. Confidentiality of 
data relating to individual patients and visitors to a medical/health Web site, including their identity, is respected 
by this Web site. The Web site owners undertake to honour or exceed the legal requirements of medical/health 






4. Attribution  
Cite the sources of published information, date and medical and health pages. Where appropriate, information 
contained on this site will be supported by clear references to source data and, where possible, have specific 
HTML links to that data. The date when a clinical page was last modified will be clearly displayed. 
5. Justifiability  
Site must back up claims relating to benefits and performance. Any claims relating to the benefits/performance 
of a specific treatment, commercial product or service will be supported by appropriate, balanced evidence in 
the manner outlined above in Principle 4.  
6. Transparency  
Accessible presentation, accurate email contact. The designers of this Web site will seek to provide information 
in the clearest manner and provide contact addresses for visitors seeking further information or support. 
Webmaster will display his/her Email address clearly throughout the Website.  
7. Financial disclosure  
Identify funding sources. Support for this Web site will be clearly identified, including the identities of 
commercial and non-commercial organizations that contributed funding, services or material for the site.  
8. Advertising policy  
Clearly distinguish advertising from editorial content. If advertising is a source of funding it will be clearly 
stated. A brief description of the advertising policy adopted by the Web site owners will be displayed on the site. 
Advertising and other promotional material will be presented to viewers in a manner and context that facilitates 
differentiation between it and the original material created by the institution operating the site.  
Figure 2.1: HONcode 8 principle
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Online Patient Education is certainly worth investigating; as such, researchers are encouraged 
to continue conducting research on such fascinating issues. Due to the fact that Online Patient 
Education offers greater benefits, it is worthwhile to develop online patient information sites 
in order to help the healthcare providers to educate patients with chronic diseases such as 
diabetes. Therefore, it is important for the health organization to consider several caveats 
before designing an OPE site for chronic disease patients.  
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2.6 The Concept of Online Patient Education  
‘OPE’ is defined as ‘the provision (via a Web site) of online resources tailored to meet the 
needs of patients who suffer from a specific disease’ (Casebeer et al., 2002). These resources 
include text and diagrams, pictures and video, interactive games and quizzes, and social 
networking. However, not all OPE sites provide the same quality of information or 
experience. Whilst there are design guidelines that have been established for general purpose 
Websites, there are no similar guidelines for OPE sites and it is unclear what the most useful 
or appropriate design features might be.   
It is noted that reliability, credibility, accessibility, and readability of information are amongst 
the main concerns from consumers of OPE sites (Mitchell et al. 2004). Several researchers 
have identified evaluation tools for assessing the quality of health information that is 
provided online. It was noted that the Health on the Net (HON) Foundation code of principles 
is widely used amongst many health information Websites in order to demonstrate the 
credibility of their site. The Health Summit Working Group (HSWG) also established 
evaluation criteria for health information sites, which included credibility, content, disclosure, 
links, design, interactivity, and caveats (Thakurdesai et al. 2004). The purpose of this effort is 
to help consumers to get reliable and accurate information regarding their health. However, 
healthcare providers can be of great use in ensuring that consumers are proficient in this 
aspect. Kim et al. (2004) advise that providing the patient with the right online education 
material regarding their disease can reduce the risk of providing misleading information and 
wasting patients’ valuable time by leading them to read unnecessary material. The authors 
suggested that the patient’s physician and nurses should help by showing and leading their 
patients toward the best OPE sites, which would provide the patient with accurate 
information regarding their disease (H. A. Kim, Bae, & Seo, 2004). However, the pertinent 
question at this point is: what are the design features associated with an effective OPE that 
are needed to cater for patient needs? This will be discussed further in Section 2.7. 
OPE programmes have been introduced into chronic disease management regimes in order to 
improve the effectiveness and efficiency of chronic disease patient education. However, to 





section will further explain the benefits of an OPE, as perceived by consumers for chronic 
disease patients.   
2.6.1 Benefits of Online Patient Education  
A systematic literature review was conducted to explore the benefits of OPE. Forty-nine 
selected papers were analysed in order to ascertain the research method used within each. A 
total of sixteen studies used randomized, controlled trial methods of intervention; eight 
studies used systematic reviews; three studies used quasi-experimental designs with control 
groups; three studies used cross sectional surveys; two studies used community-based trials; 
and seventeen papers used systematic reviews (Hassan, Win, & Hyland, 2011). A summary 
of the findings from this review are presented in Table 2.1. Three of the studies which drew 
upon randomized controlled trials showed that OPE improved glycaemic control amongst 
adults with diabetes (Ellis et al., 2004, Singh et al., 2005). Another thirteen studies concluded 
that OPE does improve overall patient health outcomes. Forty-five studies (examining 
various diseases) mentioned that OPE improves health outcomes as well as health education 
and knowledge acquisition. Of the fifteen studies using randomized controlled trials, six 
found that OPE offered better health education and improved patients’ knowledge of their 
diseases. Three of these (six) studies used quasi experimental methods, whilst the other three 
used cross sectional methods. Forty-six studies concluded that OPE can help to improve self-
care behaviour and self-care management. Thirty-eight studies of chronic diseases suggested 
that OPE contributes by improving the emotional states and satisfaction of patients. Of thirty-
eight studies, eleven studies (using randomized controlled groups) and three studies (using 
cross sectional surveys) report that OPE produced better emotional states and improved 
satisfaction amongst patients. Thirty-six studies, including eleven randomized control and 
three experimental designs, showed that that OPE improved the quality of interaction 
occurring with the physician; thirty-five studies agreed that OPE is favourable in terms of 
being both time and cost effective. Twenty-eight papers regarding chronic diseases 
mentioned that OPE helps to increase patients’ confidence toward the treatment process; and 





attributed to OPE included: reduced hospitalizations (twenty-three studies), easy access of 
educational material (twenty-two studies), and improved social support (twenty studies). 
It is widely reported in the literature that one of the most important outcomes from effective 
online patient education is the improvement of overall patient health outcomes. Online 
patient education aims to improve health literacy, which is one of the most important 
constructs for improving health outcomes (Nutbeam, 2000). Nutbeam (2000) concluded that 
health outcome measures include reduced morbidity, reduced disability, and avoidable 
morbidity. A number of researchers found that patients who received effective online 
education regarding their disease tended to improve their health outcomes (Ellis et al., 2004; 
N. Singh, Armstrong, & Lipsky, 2005). Positive effects were found amongst patients that 
were undergoing effective online diabetes education (Ellis et al., 2004). Results from several 
studies using randomized controlled trials showed that online diabetes patient education 
improved glycaemic control amongst adults with diabetes (Ellis et al., 2004; N. Singh et al., 
2005). Continuing care and online patient education help to maintain good control of the 
disease and prevent complications. Thus, online patient education can continually provide 
"active health" since it is able to deliver educational messages to patients at the time of their 
choice. However, online patient education is not always effective; for example, patients 
suffering from obesity showed no improvement in health outcomes due to online patient 
education (van Dam et al., 2005).  
Earlier reviews report that online patient education had positive effects on patient knowledge 
and health education (Ellis et al., 2004). Several studies found that OPE offered better health 
education and improved disease-related knowledge amongst patients (Ellis et al., 2004; 
Homer et al., 2000; Oenema, Brug, & Lechner, 2001). The appropriate educational materials 
typically produce well-educated and knowledgeable patients, which can lead to better health 
outcomes. Homer et al. (2000) discovered that patients with asthma in computer-based and 
online educational program groups had significantly better results than those receiving no 
computerized or online education. Reliable online health Websites offer up-to-date 





understand what they are dealing with and to reduce the possibility of harmful or ineffective 
self-treatment. 
Educating patients in managing their daily life is an important goal of therapy today, 
particularly when such patients suffer from chronic diseases such as heart disease or diabetes 
mellitus (Allen, Iezzoni, Huang, Huang, & Leveille, 2007). Self-care behaviour is an essential 
clinical outcome for patients with chronic diseases. The aims of chronic disease patient-
education are to make patients knowledgeable about the disease, to build positive attitudes, 
and to make patients into active partners within the process of therapy or treatment. 
According to the American Diabetes Associations, diabetes patients need to be educated in 
terms of nutrition, physical activity, self-monitoring of blood and urine, and taking 
medication. This can be achieved through a holistic approach that is facilitated by online 
patient education. In Australia, more than 8 state Websites related to diabetes are available to 
the general public; these serve to educate diabetes patients using state-of-the-art knowledge in 
order to promote self-care behaviour amongst the patients. Through the Web, those with 
chronic diseases are clearly learning how to manage their conditions correctly. For instance, 
after seeking information from disease-specific Websites, one-third of chronic disease 
sufferers reported taking their medications more regularly (Ball & Lillis, 2001). 
OPE can also improve a patient’s emotional state and satisfaction (Hong, Peña-Purcel, & 
Ory, 2012). Hong et al. (2012) revealed that online education conducted amongst cancer 
patients showed positive outcomes toward the health-emotional states of clients. Wilken 
(1994) notes that learning is a way for patients to gain some control of their situation and 
thus, also to reduce their anxiety. The eleven studies that used randomized controlled groups 
and the three studies that used cross sectional surveys all reported that OPE conferred to 
patients a better emotional state, thereby improving their satisfaction. Through increased 
knowledge it seems that patients are able to develop a healthier lifestyle. Typically, patients 
with diabetes mellitus suffered depression and anxiety due to concern about their medical 
conditions. Educating the patients can help to stabilize their emotional state – but from the 
patients’ perspective, diabetes education consists of an overwhelming amount of new 





education to be a continuous process (Thakurdesai et al., 2004). The Web seems to be the 
right choice of medium in this respect, because patients can access information at anytime, 
from any location, and they can do so over and over again. 
Patients who use the Web ultimately spend less time asking irrelevant questions about their 
diseases; furthermore, less time is required in order to explain about misleading medical 
recommendations and theories that frustrate both the patients and their physicians. Thus, 
patients that use OPE in conjunction with clinical consultations will ultimately save more 
time than those who seek information solely from their physicians. OPE therefore leads to 
higher patient satisfaction (Sharon A Abbott, 1998; Ullrich & Vaccaro, 2002) because 
patients usually value their physician’s advice and guidance. Patients who become reliable on 
medical information are more likely to make better use of the healthcare system because they 
develop a higher awareness regarding when they may or may not require medical treatment. 
Well-educated patients typically show better results in treatment as they tend to be more 
open-minded and realistic; they are also likely to become proactive in managing their disease 
(Ullrich & Vaccaro, 2002).  
It is believed that a patient who is educated about his or her health-related problem will 
demonstrate greater adherence to treatment plans (Dolor et al., 2009; Mosca et al., 2005; 
Thakurdesai et al., 2004). From the patients’ point of view, knowing what to expect helps 
them to prepare for their treatment. Without knowing what they are going to face, patients 
might be reluctant to cooperate in undergoing their treatment, which is likely to complicate 
the process of improving or curing their condition. Nonetheless some chronic-disease patients 
refuse to undergo treatment after finding out what such treatment entails (Viele, 2003). For 
example, a number of cancer patients refused treatment after viewing an online multimedia 
video explaining the process.  
It has been demonstrated that OPE is more cost effective, because it reduces patients’ 
expenses associated with travel to the hospital or medical centre (Levin-Zamir & Peterburg, 
2001). It also saves patients’ time by reducing time spent travelling, especially during peak-





provide and enhance asthma education for patients (Cabana & Le, 2005). Cabana and Le 
(2005) observed that, unlike traditional patient handouts, the Web offers patients interactivity 
and engagement, which should enhance the process of learning and understanding. In the 
United States, those who suffer from chronic illnesses occupy 70% of total medical 
expenditure and 80% of deaths; thus, improving the way that these conditions are managed 
holds great potential for cost saving and reduced mortality rates (Ball & Lillis, 2001). 
A number of studies agreed that online patient education can improve the quality of 
communication between patients and their doctors (Jeste, Dunn, Folsom, & Zisook, 2008). 
Most studies found that patients who use online patient education tend to have interactions 
and communications of a higher quality with their doctors or physicians. This is due to the 
knowledge that the patient procures from health Websites; which, in turn, helps them to direct 
relevant questions to their doctors, thus reducing unnecessary and time consuming 
discussions.  
OPE has been shown to improve social support amongst patients who suffer from chronic 
diseases. Two studies by Gustafson et al. (2002) demonstrated that computer-based and 
online health interventions improved information seeking, comfort with care, confidence in 
the medical doctor, social support, and information competence amongst breast cancer 
patients (Gustafson et al., 2002; Wise, Han, Shaw, McTavish, & Gustafson, 2008). 
Encouragement from support groups or other patients who share the same disease also help 
patients to be more comfortable in coping with their disease. Social support and 
“connectedness” are highly important factors for chronic disease patients, who need all the 
support that they can get in order to cope with their illness (Clarann Weinert, Shirley Cudney, 
& Wade Hill, 2008).  
Newly diagnosed cancer patients tend to perceive the Web as a powerful tool, both for 
acquiring information and for enhancing the confidence required to make informed decisions 
(Bass et al., 2006). Another study showed that persons with coronary artery disease reported 
an increased confidence in their choice of treatment after viewing an interactive educational 





patients with high levels of confidence toward their treatment also show positive attitudes 
toward treatment in general. Therefore, it can be concluded that OPE facilitates the process of 
healthcare work by making it easier to persuade patients to have confidence in the treatments 
that were designed for them. 
OPE is perceived to be beneficial for almost all parties: Thakurdesai et al. (2004) found that 
online diabetes education can accelerate the education process for those who suffer chronic 
disease and have little time to waste. Other benefits of OPE, as perceived by participants in 
the aforementioned study, included improved patient awareness toward the disease, reduced 
hospitalization, and easy access to educational material (Thakurdesai et al., 2004). In another 
study Ball and Lillis (2001) point out that helping patients to get the right educational 
material and information about their disease from the Web improves patients’ awareness of 
their disease. Chronic diseases like obesity, anxiety, and depression show the highest level of 
improvement (in patient awareness) subsequent to involvement with online patient education 
procedures. Similarly, asthma, cardiovascular disease, and diabetes patients show lower rates 
of hospitalization after undergoing online patient education (Bussey-Smith & Rossen, 2007; 
Heart Failure Society Of, 2006a; Malasanos, Burlingame, Youngblade, Patel, & Muir, 2005). 
Casebeer et al. (2002) argue that online educational material can be accessed easily by 
patients at any time and from any place. The patients are able to access educational material 
using their own time arrangements and they can do so repeatedly in order to improve their 
understandings of the educational material on offer. On the other hand, some studies reflect a 
concern over the accessibility of online education material. Rezailashkajani, Roshandel, 
Ansari, and Zali (2008) conducted a study on chronic bowel disease in Iran and they found a 
trend of an increasing Web use; however, not all chronic-bowel disease patients had access to 
the Web, and many patients did not even have the basic computer skills required to use the 
Web. Such problems can decrease the efficiency of a Web-based patient education system 
and restrict its use to the more affluent members of society who are able to afford a computer 
and an Internet connection.  
It is also worth noting that almost all physicians in chronic disease area used OPEs in order to 





including improved health outcomes, improved health education and knowledge acquisition, 
improved self-care behaviour and management, and also improved emotional state and 
satisfaction amongst patients. Other benefits also exist, but these are reported less frequently 
and it is thus difficult to determine whether they are applicable only within specific chronic 
disease treatment plans. 
However, differing perspectives regarding online patient education (compared with other 
types of patient education) also exist. For example, a study conducted in 2008 concludes that 
videos were more effective than the Web in educating participants about relevant issues of 
their health (Ahern, Kreslake, & Phalen, 2006; Booth, Nowson, & Matters, 2008). However, 
this result is not reflective of the whole population’s tendencies. Some researchers even argue 
that by engaging in online patient education, the patient becomes less active physically, and 
that this may be a problem for patients with obesity in particular. Saperstein et al. (2007) 
admit that sitting at the computer encourages inactivity, but they also observe that patients 
reading text-based information in brochures or sitting in support groups are similarly inactive. 
Thus, using the Web is no more problematic than using traditional methods of patient 
education (Saperstein et al., 2007). Conversely, many randomized controlled trials have 
shown great potential for the Internet to deliver effective weight control programs (Booth et 
al., 2008; Norman et al., 2007; Robinson-O'Brien, Perry, Wall, Story, & Neumark-Sztainer, 
2009). Another concern about online patient education is related to the high variability in 
terms of content quality. Misleading or inaccurate information on the Web may confuse 
patients, but having quality-monitored OPE programmes can avoid this issue. If general 
practitioners and doctors guide patients toward the right material, this risk will be reduced 
further. 
However, several issues must still be considered before advocating use of online patient 
education; these include issues such as low levels of computer skills amongst patients, an 
unwillingness to use the technology, poor architectural and technical designs, and finally, the 
need to reimburse providers for their care. One cannot deny that dealing with technology 
requires technical skill. Without appropriate information technology skills, patients cannot 





light of these considerations, online patient education might not be a universally applicable 
solution. Other concerns about using online patient education include the ethical and security 
issues related to Web use. Cabana and Le (2005) mention that a comprehensive survey of 
Asthma Websites by Croft and Peterson (2002) noted that online educational material made 
little innovative use of technology, as compared with other types of patient education. This 
shows that more innovative use of technology is needed. For this reason, OPE-related 
technological innovation is an important aspect to consider. Furthermore, according to other 
researchers, online patient education is unequivocally amongst the most effective methods of 
patient education (Booth et al., 2008; Elliott, Charyton, & Long, 2007). Therefore, it is highly 
likely that OPE will assist carers and professionals in providing health education to patients 





















































Chronic Asthma 3 3  3 3 3 3  3   3 3 
Cancer 5 5 5 5 5  5 5      
Chronic Bowel  2  2 2 2 2   2 2    
Diabetes Mellitus 6 6  6 6 6 6  6    6 
Cardiovascular  3 3 3 3 3 3  3 3   3 3 
Chronic Kidney  2 2    2        
Epilepsy and 
seizures 
2 2 2 2  2 2       
Obesity 4 4 4 4  4 4  4  4  4 




3 3 3 3 3   3  3 3  3 
Others Chronic 
Diseases 
17 17 17 17  17  17 17 17 17 17 17 





2.7 The Concept of Design Features of an OPE  
A Web site can be described as an information resource that is set up as a complete 
system (Mourant, 2006) on the World Wide Web. Specifically, it is considered to be a 
group of functional attributes that are connected to each other in a manner that fulfils 
the needs of the user. Many studies assessed Web design in terms of ‘user friendliness’ 
and in terms of its functional aspects (Britto et al.; Lee & Koubek, 2010; Ream et al., 
2009). Others investigated the effect that well designed Websites had on consumer’s 
attitudes and behaviour (Vila & Kuster, 2011 
). Their study reveals that a well designed Web site with a security indicator and with 
plenty of informative content satisfies the users. However, none of these studies 
explicate the features that must be considered when developing OPE programmes for 
managing chronic diseases.   
2.7.1 Tailoring Information 
A growing number of health-education researchers and practitioners have added the 
term ‘tailoring’ to their vocabulary; and thus also the possibility of tailoring treatment 
plans according to a repertoire of interventional methods. As such, it is increasingly 
important that the field provides a clear definition for ‘tailoring’; also, it is important to 
standardize any related terminology (Kreuter & Skinner, 2000). It is suggested that 
tailoring be defined as “any combination of information or change strategies intended to 
reach one specific person”; this definition is based upon the characteristics that are 
unique to the person in question, that are related to the outcome of interest, and that 
have been derived from an individual assessment (Kreuter et al., 1999). This definition 
highlights the two features of tailored health that distinguish it from other commonly 
used approaches: (1) the collection of messages or strategies entailed are intended for a 
particular person rather than a group of people; and (2) these messages or strategies are 
based upon individual-level factors that are related to the health or behavioural 
outcomes of interest, or to the patient’s motivation to change, which is also known as 





O'Connor, Warttig, Conner, and Lawton (2009) emphasize the importance of tailoring 
health communication messages to individual characteristics in order to maximize the 
effectiveness of patient education. Peter J. Schulz, Sara Rubinelli, Guido Mariotti, and 
Nicola Keller (2009) hold that a failure to address consumers’ needs at one of the three 
levels of health literacy can serve as a barrier in modifying health-related behaviours 
and for developing self-management procedures. As such, the study by Schulz et al. 
(2009) entailed designing a system called ONESELF, which was based primarily upon 
the policy of tailoring information specifically. Ultimately, this resulted in the selection 
of technological options that favour the growth of declarative and procedural 
knowledge, and which support the integration of such knowledge toward a behavioural 
response (Peter J. Schulz et al., 2009).  
To ensure that information in the OPE site is ultimately beneficial to users, tailored 
information is needed, so as to cater for the needs of the individual patient. The latter 
may be guaranteed by generating a well defined outline of tailored information which 
must be clarified before designing an OPE. Oenema et al. (2001) suggest that to 
generate a computer-tailored program for nutritional messages requires three inter-
related components: a theory driven diagnostic system to assess feedback goals for each 
patient or user, a message library containing feedback messages for all possible 
diagnoses, and a computer program that selects the feedback messages which 
correspond with each specific diagnosis. These components correspond to findings of 
online health interventions (Lustria, Cortese, Noar, & Glueckauf, 2009) which highlight 
the importance of tailoring program components that involve online assessment and 
feedback. The former constitutes a key component of the tailoring process. 
The constructs mentioned above are also necessary for Web-based tailored 
interventions; however, the Web-based intervention should offer greater flexibility as 
well as increased opportunities for interaction (Banna, 2011; Kroeze, Oenema, 





A flexible diagnostic tool is particularly suitable for patients with chronic diseases, due 
to the flexibility of the system and fast rate of feedback provision. Oenema et al. (2001) 
suggest that, in Web-based nutrition education research, a patient/user does not have to 
answer all diagnostic questions before feedback is given. Furthermore, they suggest that 
the diagnostic tool can be tailored by skipping questions that are not relevant to the 
patient/user. Thus, questions that were irrelevant to particular patients were skipped – 
more rapid and accurate feedback was consequently given (Oenema et al., 2001). In a 
systematic review conducted by Lustria et al. (2009), it was noted that although this 
diagnostic tool may be referred to by different names, the same concepts are typically 
used by various researchers. 
Feedback can be given through different methods, including feedback messages that are 
given only once the patient/user has finished answering the baseline question (Bental, 
Cawsey, & Jones, 1999; Oenema et al., 2001). Feedback information can be projected 
visually by using text, graphs or any other suitable method that is tailored to the needs 
of the patient/user. Feedback messages can also be tailored to the patients’ stages of 
change, thus encouraging patients to consider their lifestyle behaviour in relation to 
their disease (Bental et al., 1999; Lustria et al., 2009; Oenema et al., 2001). 
A tailoring program that links the diagnostic questionnaire to the message library is 
another way of tailoring information. As such, de Vet, de Nooijer, de Vries, and Brug 
(2008) used tailored feedback in their own research, where the tailored feedback 
appeared on screen via the Internet. Specifically, this information was presented in the 
form of a computer-generated and individualized feedback letter. The letter addressed 
the respondents by name and the information was tailored to their personal situations. 
As such, both the content and the communication-method of the feedback was stage 
specific and was thus in accordance with the propositions of the Trans Theoretical 
Model (TTM) (de Vet et al., 2008). 
Patient tailored information can also be tailored into a different manner: on a basic level 





presented. For example, one may choose between words and pictures, and also between 
technical versus colloquial language (Bental et al., 1999). Hence, patient-tailored 
information can also develop beyond this basic level, which may entail tailoring 
information according to health literacy, specifically tailoring feedback itself, and 
tailoring motivational messages, for example.   
2.7.2 Interactivity Constructs  
With the development of Web 2.0, the Web has become increasingly interactive. 
Incidentally, interactivity is an important aspect of patient education (Ajam, 2001). 
Before the unequivocal popularity of the Web, user interactivity was assumed to be 
restricted to the realm of interpersonal communication (i.e. face-to-face interaction) 
(Miles, 1996). However, with the increasingly popularity of the Web and the rapid 
developments that are associated with the Internet, interactivity has been identified as 
the characteristic that distinguishes the Web specifically from other forms of media 
communication. The concept of interactivity has thus been defined and used across 
many disciplines. Unsurprisingly, therefore, several scholars concur that interactivity is 
a property of the communication process, rather than the medium itself. Rafaeli (1988) 
defines interactivity as an expression of the extent that, in a given series of 
communication exchanges, any third or later, transmission or message is related to the 
degree to which previous exchanges referred to even earlier transmissions. Ha and 
James (1998), on the other hand, define interactivity in terms of the extent to which the 
communicator and the audience respond to, or are willing to facilitate, each other’s 
communications needs. 
Some identify synchronous communication as the key construct of interactivity. Bretz 
(1983) and Rice (1984), for example, implicitly assume that two-way communications 
are more interactive than one-way communication. Pavlik (1998) sees interactivity as a 
“two-way communication between source and receiver, or, more broadly 
multidirectional communication between any number of sources and receivers” (p. 137). 





two-way exchange is also present in other definitions of the concept, but not necessarily 
in a synchronous form. 
The Web facilitates communication between patients and healthcare providers on the 
one hand, and amongst patients and/or community members on the other. Demiris et al. 
(2008) also cite Ralston, Revere, Robins, and Goldberg (2004) in Saying that Internet 
technologies have been utilized for disease management in many clinical areas, such as 
in the management of asthma and diabetes.  
McMillan and Hwang (2002) identify three types of interactivity, based upon the 
intersection of user control and the direction of communication. These are: monologue, 
feedback, responsive dialogue, and mutual discourse. They also identified 13 features 
that, based on the literature about interactivity, might suggest that a Web site is 
interactive. These features included Email links, registration forms, survey/comment 
forms, chat rooms, and search engines. 
Well designed Websites must contain some sort of interactivity function. Interactivity 
allows users to ask for further information on declarative and procedural levels (Schulz 
& Hulsman, 2009); it also allows them to discuss information in a synchronous manner 
via the chat-room, or in an asynchronous manner via forums (Ferney & Marshall, 
2006). Leveille et al. (2009) conducted an intervention that relied on tip-sheets and 
downloadable visit-preparation forms. This occurred in addition to motivational 
messages from the e-coach, designed to help patients by educating them about their 
disease. The aforementioned intervention involved 22 weeks of participation in an 
online, asynchronous, peer-led support group; and also in health teaching units. Unlike 
traditional patient handouts, the OPE should offer patients a sense of interactivity and 
engagement which can enhance the process of learning and understanding (Leveille et 
al., 2009). Glasgow, Boles, McKay, Feil, and Barrera (2003) reported that participants 
who were randomized to a peer support Website (which included bulletin boards and 
live chat sessions) accessed the Web site more frequently than participants that were 





The focus group using discussions in order to highlight the need for including 
interactive features as well as relevant information pertaining to local opportunities for 
their Physical Activities Web site intervention (Ferney and Marshall, 2006). Participants 
added that the live chat and forums are widely used in Web-based interventions, helping 
patients to experience interactivity when using the OPE Website. 
Rezailashkajani et al. (2008) also included a forum in their OPE Web site designed for 
Inflammatory Bowel Disease (IBD) patients. In this study, patients (including IBD 
sufferers) could register and communicate interactively. The main purpose of the forum 
was to encourage patients to form a self-help group in order to communicate, share 
ideas, and exchange experiences.  
Jones, Nyhof-Young, Friedman, and Catton (2001) demonstrated that interactive, 
computer-based education allows for various information forms (including videos, text, 
and animation). Graphics, pictures, graphs, and audio-based stimuli can all empower 
and motivate individuals by catering to a wide range of learning abilities or styles. 
Therefore, it can be concluded that interactivity is one of the more important 
considerations for designing OPE programmes.  
Rice (2006) suggests that patients are more pleased when the OPE offers other Internet 
activities including email, weather reports, and other such captivating features. Hill et 
al. (2006) also agreed with Rice’s suggestion by saying that the Email function 
(“Mailbox”) gave the women private access to one another and also to the research 
team. This will enhance the experience of OPE usage amongst patients, which in turn 
can increase the net benefits of effective OPE use.  
Other than that, social media (such as Facebook and Twitter) has taken the world by 
storm and is quickly becoming a part of everyday life for many. For example, a paper 
by Yamout, Glick, Lind, Monson, and Glick (2011) suggests that social media can be 
potentially beneficial, especially considering the popularity of such Websites and their 
ability to spread and exchange information rapidly. Such information might include 





professionals. With the blossoming of E-patient trends, online tools (including social 
media sites) can be used to discuss and exchange information regarding specific medical 
topics. Although it has been claimed that this is beneficial, studies must still be done in 
order to prove such claims. Another important feature that must be considered, 
however, is the design and presentation of the site content.  
Consequently, this section identifies the key items relating to interactivity features: live 
chat, animation-based mail, patient forums and support groups, interactive quizzes, and 
social media platforms such as Twitter and Facebook. 
2.7.3 Presentation of Content  
Morville and Rosenfeld (2008) identify two factors as being important components of 
informational architecture within the process of Web-design. These are: the structural 
design of shared information environments; and particular combinations of 
organizational, labelling, search, and navigation systems. The authors also highlight that 
structuring, organizing, and labelling are the most basic concepts in shaping the 
informational architecture within the WWW (Morville & Rosenfeld, 2008). 
Patients typically have various medical issues, such as, for example, poor hearing, poor 
eyesight, and disabilities related to diabetes and concomitant swollen or gangrenous 
hands. Ream et al. (2009) found that 7 of the 10 breast cancer Websites that they 
evaluated did not combine text, audio, and visual formats in a manner that ensured 
suitability for those with disabilities or impaired vision and hearing. Therefore, it is 
important for an OPE site to allow users to adjust several visibility functions on their 
screen in order to enhance the readability and useability of the site (Ream et al., 2009). 
K. T. Win (2010) notes that diabetic patients are likely consist of the elderly and 
patients with poor eyesight; as such, an essential feature of OPE programmes is that an 
option to adjust font sizes is provided. She also suggested that all the lab results, blood 
pressure, and Body Mass Index (BMI) results be displayed both in their text form and 
by using graphical displays; this relates to the presentation of content within OPE. 





comprehensiveness of information, as users are able to visualise their results and 
compare them against the normal range and the targeted results. 
George, Stanley, and Stuart (2001), within their paper on elderly patient education 
Websites, explained that colour should be used conservatively. Sufficient brightness 
contrast should be used so that the colour itself is not the only source of information. 
Fluorescent colours have a very intense effect that can be exhausting to the eye, 
especially if the viewer has visual disabilities; this should, therefore, be avoided if 
possible (George et al., 2001). Colour Vision Deficiency (CVD) is a condition whereby 
a patient lacks colour sense; as such, it is often referred to as ‘colour blindness’. Jang, 
Choi and Hong (2010) found that those with visual colour deficiencies have a barrier 
that prevents them from accessing the digital contents of electronic devices that have a 
colour display (including computers). OPE developers must therefore consider colour 
contracts in order to ensure that similar groups of patients are able to use OPE sites 
without any constraints. 
Another important feature in the presentation of contents is the navigational instructions 
used within OPE. Several studies demonstrate that providing clear navigational 
instructions which are appropriate for users at all levels of experience are likely to 
increase the chances of health consumers visiting the OPE site subsequently (Ferney & 
Marshall, 2006; S. Kim et al., 2004). A multilingual function has also been shown to 
help OPE site users function more effectively (Rezailashkajani et al., 2008), because 
such a function is a big help to those consumers who are not first-language English 
speakers. For example, Persian OPE is proven to reach more users due to having such a 
multilingual function, as compared to those sites without such an option 
(Rezailashkajani et al., 2008). The layout and content of OPE Websites should use 
simple and realistic pictures to illustrate medical concepts (Persephone Doupi & van der 
Lei, 2005; Ferney & Marshall, 2006; S. Kim et al., 2004; C. E. Smith et al., 2002; van 
Weert et al., 2011); it should also provide adequate descriptive text and/or captions 
(Persephone Doupi and van der Lei, 2005; S. Kim, et al., 2004). 
All of the information presented above suggests that during the implementation of OPE, 





itself, colour contrast, screen-text readers, descriptive captions and/or text as well as any 
diagrams or images used. 
2.7.4 Interpretability 
Most individuals understand only a few medical terms, as compared to those who are 
directly involved with the healthcare industry (Rezailashkajani et al., 2008). Patients 
desire educational sites that are easy to understand, uninhibited by complex medical 
terminology, and providing a detailed glossary when the use of such jargon is 
unavoidable. It is argued that this will ensure that the patient who uses the site will have 
a better understanding of the information related to the OPE process (Rezailashkajani et 
al., 2008). This statement is supported by other researchers who say that definitions and 
glossaries help readers to expand their vocabularies and terminological understandings. 
The typical adult has little exposure to medical terminology; often, the meaning of 
jargon must be re-defined due to a lack of appropriate associations and references for 
such terminology (D'Alessandro Dm, 2001). Therefore, even short words that are used 
may decrease the comprehensiveness of a text, though the texts are still as easy to read 
in general. The comprehension level required in order to understand medical 
information might be even higher than that determined through the readability formulas; 
thus, definitions or glossaries may help to solve this pervasive problem (D'Alessandro 
Dm, 2001).K.Than Win (2010) also used a pop-up window with definitions for medical 
terms within her Patient Accessible Diabetes Information Systems; this helped users to 
better understand the information displayed.  
2.7.5 Content 
Despite the wealth of content that is available on the Internet, such information is not 
necessarily all credible in accordance with the standards established by the URAC or 
HONcode (Célia Boyer, Baujard, & Geissbuhler, 2011; C. Boyer et al., 1998). In order 
to ensure that patients access the appropriate information regarding their diseases, all 
Web-based information must follow specific guidelines according to the disease-type 





(2009) designed a section of the Web site – called ‘Library’ (Biblioteca) – where they 
initially inserted a series of texts selected by the health professionals that were involved 
in the project. In particular, they reached a consensus regarding the key information 
regarding lower back pain (typically delivered to patients during face-to-face 
interactions). Examples included information pertaining to the nature of back pain, its 
aetiology, the vertebral column, and the importance of postures and physical activity 
(Peter J. Schulz et al., 2009); the provision of such information is strictly based upon the 
advice and standards set by certified healthcare professionals. Thus, healthcare 
professionals and institutions must ensure that the information provided in the context 
of OPE is not harmful, inaccurate or misleading (Bohacek, Gomez, & Fish, 2003). 
The concept of interactivity also entails customization: if a site can be tailored to a 
user's needs based upon an algorithm, then the algorithm, its developer, and their 
affiliation with the site must be explicated. Customizing and profiling sometimes raise 
concerns about user privacy (Garrison, 1998), which must be considered even though 
all information displayed in an OPE site is intended for patient education purposes only 
(Persephone Doupi & van der Lei, 2005). Considerations regarding the patients’ rights 
to privacy and confidentiality, as well as issues pertaining to the ownership and access 
to medical data, should be carefully assessed in all OPE sites. By enhancing the security 
of the OPE site, as well as patients’ interest in their own health, the usefulness of such 
systems can be monitored, patients’ abilities to view their health information can be 
sustained, and all of this can occur in a manner that is safe and secure.  
However, this study goes beyond a detailed consideration of the design features that are 
suitable for chronic disease OPE Websites – it also considers health Web site evaluation 
criteria (such as HONcode) by assessing previous studies that have been conducted in 
the area. All of these items and constructs, described in the previous section, enable one 
to determine the perceived benefits of users whilst establishing a well designed OPE site 






2.8 Theoretical Perspectives  
In order for the patient to reap greater benefits from OPE, they must be motivated to 
change their lifestyle in a way that promotes good health. A well-known theory in 
health-promotion research and practice (Bunton et al., 2000) is the Transtheoretical 
Model (TTM), which has become one of the most dominant models used to explain and 
predict health behaviour change. TTM proposed that people go through five distinct 
stages of behavioural change: pre-contemplation, contemplation, preparation, action, 
and maintenance; differences in terms of needs and perceptions are evident across each 
stage (Bunton et al., 2000). These stages describe how people move from a stage of 
unawareness to unwillingness, to being discouraged to change, to considering the 
possibility of change, to becoming committed and prepared to make the change, and 
finally, to actually taking action and sustaining the change in the long run (Liang et al., 
2006).  
According to the theory of reasoned action by Ajzen and Fishbein (1980), the individual 
will consider the consequences of behaviour before performing that particular 
behaviour. Therefore, the attitude held will lead to an intention to perform behaviour. 
As the intention develops from an individual’s preference regarding a behaviour, it is 
important that online patient education seeks to understand patients’ preferences on 
OPE and attitudes of patients regarding the perceived benefits of OPE.  
The application of motivational theories to a technological context that is constantly 
emerging is not a novel practice (Zhang, Dran, Small, & Barcellos, 2000). Herzberg’s 
hygiene and motivational theory is successfully applied by Zhang and von Dran (2000) 
to assess whether an analogy about the workplace could be used in the Web 
environment. Results showed that certain categories and features were clearly identified 
as hygiene-based or motivational in nature (Zhang and von Dran, 2000). Zhang’s two 
factor theory provided a theoretical framework for the categories outlined, as well as for 
determining the important features of OPE site-design; for example, those that improve 





Trends in technological design have changed rapidly over the years, shifting from 
interactive information technology, to ‘attitudinal’, ‘behavioural’, and also ‘persuasive 
technologies’ recently becoming more popular (Fogg, 2003). Also, over time research 
on technologies has shifted from a concern about functionality to a concern with 
useability. Thus, in contemporary times, health technologies are designed in a manner 
that is persuasive, thereby leading to the ultimate goal of these interventions: 
behavioural change amongst users. 
Oina-Kukkonen (2009) proposed a new model called Persuasive System Design (PSD) 
which is useful for designing and evaluating persuasive systems (Oinas-Kukkonen and 
Harjumaa, 2009). This model builds on the groundwork laid by Fogg’s functional triad 
by using twenty-eight design guidelines in order to design persuasive systems. He also 
introduced three steps in developing a persuasive system: i) understanding the key 
issues behind persuasive systems; ii) analysing the persuasive context; and iii) designing 
systems of a high quality. This study also considers persuasive system designs, which 
are beneficial in terms of improving the overall design of OPE sites for chronic disease 
patients.  
2.9 Chapter Summary 
This chapter has presented a review of online patient education and it has also enabled 
an in-depth understanding regarding issues that are related to the online health 
environment, to the process of patient education and to online patient education 
specifically. It has also shed light on those aspects that are relevant for evaluating health 
Websites. Consequently, the literature review discussed the design features of OPE 
sites, the perceived benefits as they relate to site design, the perspective that patients 
with chronic diseases have regarding OPE sites, the patient’s stage of change, and the 
theories and models that are related to social learning and Web design. This chapter has, 
therefore, identified the key issues that are relevant in the context of this study, thereby 






Chapter Three discusses those relevant aspects, as mentioned above, which are used in 
this study. In turn, a conceptual framework designed to facilitate data collection and 









3 CHAPTER 3: Methodology 
  
3.1 Introduction  
Deficiencies regarding the design features of online patient education sites have been 
identified in the previous chapter. The first part of Chapter 3 delineates the conceptual 
framework used in this study. The research methods and general methodology will be 
discussed in the second part chapter. 
3.2 Context of the Framework  
A research methodology describes the steps that are taken in order to achieve specific 
research objectives. A deductive approach was used in order to develop the framework 
for guiding the research process, particularly in terms of generating specific theories, 
models, and ideas that are drawn from literature. A theoretical framework forms the 
foundation of hypothetico-deductive research, as the former constitutes the basis of the 
hypotheses that is to be developed (Sekaran & Bougie, 2010). Thus, developing a sound 
theoretical framework is of central concern when discussing the particular problem to be 
addressed by the research. Kumar (2005) notes that conceptual frameworks are typically 
linked to underlying theoretical frameworks. Stated otherwise, conceptual frameworks 
usually concentrate on a specific section of that theoretical framework upon which the 
study is based; as such, relevant aspects of the theoretical framework typically become 
the basis from which an inquiry begins (Kumar, 2005). This view is shared by Sekaran 
and Bougie (2010), who mention that the theoretical framework offers a conceptual 
foundation required in order to conduct research; and thus, that it is important to 
identify the network of relationships existing amongst variables within any given 
situation. It is also essential to understand the meanings associated with different 
variables as well as how such variables may differ from one another (Sekaran & 





specific research questions and to address aspects of that framework in a way that fulfils 
the relevant research goals.  
As stated in Chapter 1, the overall aims of this study are to explore the constructs of 
OPE and to understand the influence of a patient’s stage of change upon the perceived 
benefits of OPE sites. Accordingly, the literature review within Chapter 2 has discussed 
the multiple perspectives regarding the design features, the perceived health and social 
benefits of using OPE sites, and also the demographic factors that influence behavioural 
change amongst patients. Thus, the preceding review has identified a number of 
possible concerns that needed to be addressed during the research process. In order to 
select the most appropriate features for chronic disease OPE sites, a set of design 
features has been established.  
This research draws predominantly upon quantitative approaches due to the fact that this 
study focused on collecting and interpreting participants’ views regarding the design 
features and the perceived benefits of OPE sites.   
This chapter seeks to develop a conceptual framework by, first, identifying within the 
extant literature the relevant features for designing chronic disease OPE sites. This also 
entailed a discussion of the particular perspectives adopted to support the assumptions 
that are projected in the framework. This section explains why some components and 
aspects should (or should not) be included in the framework for OPE sites that are 
designed for chronic disease patients.  
3.2.1 Design Features Construct  
Within the context of Web development, a significant challenge is to identify those 
design features that help attract users to a Web site and cause them to return at a later 
stage. A proliferating list of evaluation criteria for Websites is of little use to Web 
designers in terms of the comparative value of different features that may be adopted. 
Herzberg’s two factor theory could provide a theoretical framework for systematically 





site – the hygiene features – from those which increase user satisfaction, thus enticing 
users to remain on the Website: the motivational features. 
Patient education seeks to inform patients of relevant health information, thereby 
encouraging them to improve their own healthcare management behaviour. As such, the 
implementation of online patient education systems must refer to the principles set out 
by the Behavioural Change Support System (BCSS) (Oinas-Kukkonen, 2012; Oinas-
Kukkonen & Harjumaa, 2009). The aforementioned studies outline the persuasive 
system-design principles which were categorised as follows: primary task, dialogue, 
system credibility, and social support. The design principles of the primary task 
category included tailoring, tunnelling, self- monitoring, focusing on supporting the 
carrying out of the user’s primary activities, and those principles related to computer–
human dialogue (including verbal praise, timely suggestions, virtual rewards, and real-
time reminders). Other design principles included an aim to facilitate the achievement 
of the goals set for using the BCSS, the perceived credibility of the system, and those 
principles related to designing a system that is credible and thus more persuasive (this 
may be achieved by, for example, creating an impression of expertise or referring to 
authorities other such endorsements). The final principle noted was the social influence 
category, which described how to design the system so that it motivates users by 
leveraging social behaviours, for example, via social learning, comparison, and 
facilitation. However, it has been noted by Oinas-Kukkonen, (2012) that not all possible 
software features should necessarily be implemented into a BCSS.  
A user’s level of satisfaction with a system may be enhanced by means of intrinsic 
motivational factors similar to those identified in Herzberg’s theory of hygiene. 
According to Zhang et al., (2000) and their two-factor theory of Web site design, Web 
site ‘hygiene factors’ provide the basic content and structure for a Website, whilst 
‘motivating factors’ contribute to user satisfaction. This implies that patient-tailored 
information, interactivity, presentation of content, and the nature of content itself all 
constitute the key features comprising the basic architecture of chronic disease 





applied to a two-factor theory of Web site design. Moreover, these factors are in 
accordance with the definition of behavioural change support systems provided by 
Oinas-Kukkonen, (2012). Additionally, because items within patient-tailored 
information systems are likely to be related to primary task categories, the content is 
likely to be related to items concerning system credibility; and items in interactivity are 
likely to be related to social support. Therefore, the design features identified in this 
study satisfy the requirements of the behavioural change support system, and it will thus 
fulfil the purpose of patient education: the provision of information, of advice, and of 
guidance regarding behavioural modification techniques which influence the way that 
the patient experiences the illness and/or his health knowledge and health behaviours 
(Van den Borne, 1998). 
Trends in technological design have changed rapidly over time, progressing from an 
emphasis on developing interactive information technology to a focus on attitudinal or 
behavioural technologies (also known as ‘persuasive technologies’); the latter have 
become more popular as of late (Fogg, 2003). Stated otherwise, the general focus is 
shifting from a concern over technological functionality to an emphasis on how usable a 
technology is. Contemporary technologies in the field of health are designed in a 
persuasive manner so as to facilitate behavioural change amongst users, which is the 
ultimate health-related outcome goal. Figure 3.2 displays design-feature items according 
to the different groups or categories that have been extracted from the extensive 
literature review that was conducted, as well as the relevant theories that are applied in 
this research.  
















Design guides the patient’s self-care 
management 
Advice is tailored to the patient’s personal 
treatment preferences 
Tailored feedback provided 







Live chat  
Animations and interactive learning material Computer-human 
dialogue Email function 








Date of content update  
Personal information is secured   
Accredited by a recognized health organization  Credibility 
The patient’s rights are displayed on the 
homepage 
Must login with a password in order to see a 
patient’s personal information 
 
Accreditation by a health organization is 
displayed 
    
 
 Credibility 
Author’s name and contact information are 
displayed 




Colour contrast-readability  
A screen reader that vocalizes the text on the 
sites 
 
Multilingual functions  
Descriptive text/captions  
Simple and realistic pictures which illustrate 
medical concepts 
 




Free of medical jargon  
Glossary of medical terms provided  
Figure 3.1: Design features of OPE sites 
3.2.2 Perceived Benefits Construct 
‘Perceived benefits’ is a construct that is defined as the user’s perceptions regarding 
beliefs pertaining to the positive outcomes associated with the behaviour, in response to 
a real or perceived threat (Becker, 1986). The perceived benefits construct is also 
defined as an individual's belief that specific positive outcomes will result from a 





frequently applied in the context of health behaviour – it is specific to an individual's 
perception of the health benefits that will accrue by engaging in a specific action (U.S. 
National Institute of Health, 2009). Research conducted over the last three decades has 
demonstrated the usefulness of this construct in terms of predicting behaviour, but 
several issues regarding measurement must be considered when employing a perceived 
benefits scale. The perceived benefits construct is often drawn upon within the context 
of health behaviour models; for example, it is one of the four major predictors of health-
related behaviour in the Health Belief Model (Hochbaum, 1958). The health-related 
behaviour is an action which decreases the risk of a certain disease outcome. 
The Transtheoretical Model, which was designed by Velicer, DiClemente, Prochaska, 
and Brandenburg (1985), includes a decisional balance construct which incorporates 
both the benefits of and the barriers to implementing the specific health behaviour. 
Within the context of health studies it is understood that the assessment of perceived 
benefits is of critical importance.   
3.2.3 Patients’ Stages of Change  
Studies concerning educational sites for chronic disease patients should compare the 
needs of different users; for example, young and healthy people have needs that are 
likely to differ from those of people who have health issues (Willison et al., 2009). In 
regard to online patient education sites, little research has been conducted that looks at 
the different perceptions and the perceived benefits (on the part of patients in different 
stage of change) relating to chronic disease OPE sites. 
Based on the literature review presented in Chapter 2 and also on a preliminary study 
concerning OPE sites (Hassan et al., 2013), concerns regarding the patients’ stages of 
change (SOC) have been addressed and these shall be explored further within this study. 
As for diabetes patients, medication adherence is crucial, as is a self-motivation to 
become healthier in the long-term. According to Schwarzer (2008), a prediction model 
within a group that is at one stage operates in a different way to a prediction model 
within adjacent groups that are at different stages. This study looks at (1) whether or not 





benefits of OPE sites on the basis of their SOC; and (2) whether or not the patients’ 
SOC has an effect on the relationships existing between OPE design features and the 
perceived benefits of OPE sites. 
3.3 Proposed Conceptual Framework  
A conceptual framework has been developed here on the basis of the literature review 
and the preliminary investigations; this is illustrated in Figure 3.2. The research 
framework shown in the diagram below highlights the potential relationship existing 
between the OPE design features, the perceived benefits of OPE, and the patient’s SOC. 
The five (5) potential design features characteristic to an effective OPE are highlighted 
in the left hand side of the diagram. With the appropriate design features, OPE is 
believed to highlight the perceived benefits (in terms of health and social aspects) that 
may be conferred to the end user or potentially to the general public. However, the 
patients’ stages of change may have an effect on the OPE design features and the 
perceived benefits of the education. 
 
Figure 3.2: Conceptual framework of OPE sites for chronic diseases  
Perceived Benefits 
Derived From Health 
Perceived Benefits 
Derived From Social 
Design features of OPE Sites: 
 
Patient Tailored Information (PTI)  
Interactivity (I-act) 










Due to the fact that Online Patient Education offers increased benefits overall, it is 
worthwhile to develop online patient education sites in order to help the healthcare 
workers to educate patients with chronic diseases. Therefore, it is important that health 
organizations make several considerations before designing OPE sites for chronic 
disease patients. According to Zhang, Website features are believed to be important in 
terms of motivating the user to continue using the Website (Zhang et al., 2000).  
On the other hand, Oinas-Kukkonen (2009) has introduced a model called PSD which 
employs a persuasive system-design in order to motivate users to use the system. This 
effectively changes the behaviour and attitude of users (Oinas-Kukkonen & Harjumaa, 
2009).  As a result, all of these features are regarded as feasible for incorporation within 
this study; and thus they require further exploration. The five design feature categories 
that are suggested by this study are: patient tailored information, content, presentation 
of content, interactivity, and interpretability (See Table 3.1). 
 
Table 3.1: Items in the Design Features Construct  







PTI1: Information tailored to 
patient’s symptoms  
(Crutzen et al., 2009; Goessens et al., 
2008; Koivunen, Hätönen, & Välimäki, 
2008) 
PTI2: Guidance is 
appropriate for patient’s self-
care management regime 
(Clayman, Boberg, & Makoul, 2008; 
Ferney & Marshall, 2006; McKay, 
Glasgow, Feil, Boles, & Barrera, 2002) 
(Heinrich et al., 2012) 
PTI3: Advice is tailored to 
patient’s personal treatment 
preferences 
(Persephone Doupi & van der Lei, 2003, 
2005; Heinrich et al., 2012; Oenema et 
al., 2001)  
PTI4: Tailored feedback 
provided 
(Clayman et al., 2008; de Vet et al., 
2008; McKay et al., 2002)  
PTI5:Mode of delivery of 
treatment information 




I-act1: Live chat (McKay et al., 2002; Rezailashkajani et 
al., 2008; L. Smith & Weinert, 2000) 
I-act2: Animations and 
interactive learning material 
(DeGuzman & Ross, 1999; Ferney & 
Marshall, 2006; S. Kim et al., 2004)   






I-act4: Linked to social 
networks such as Facebook 
& Twitter 
(Fisher & Clayton, 2012; Yamout, 
Glick, Lind, Monson, & Glick, 2011) 
I-act5: Patient forums (Ferney & Marshall, 2006; 
Rezailashkajani et al., 2008) 




Cont1: Date of content 
update 
 (P. Doupi & Van Der Lei, 1999; 
Morrison, Yardley, Powell, & Michie, 
2012) 
Cont2: Personal information 
is secured  
(DeGuzman & Ross, 1999; Persephone 
Doupi & van der Lei, 2003) 
Cont3: Accredited by a 
recognized healthcare 
organization 
(P. Doupi & Van Der Lei, 1999; 
Gunther Eysenbach & Diepgen, 2002; 
Thakurdesai et al., 2004) 
Cont4: Patient’s rights are 
displayed on the homepage 
(P. Kim, Eng, Deering, & Maxfield, 
1999; C. E. Smith et al., 2002) 
Cont5: Must  use login 
information in order to see 
patient’s personal 
information 
(C. E. Smith et al., 2002; K.Than Win, 
2010)  
Cont6: Accreditation by a 
healthcare organization is 
displayed 
(P. Doupi & Van Der Lei, 1999; 
Thakurdesai et al., 2004) 
 
Cont7:Author’s name and 
contact information are 
displayed 
(P. Doupi & Van Der Lei, 1999; G. 
Eysenbach & Diepgen, 1999; S. Kim et 
al., 2004) 
Cont8: Adherence to quality 
guidelines 







(George et al., 2001; S. Kim et al., 2004; 
C. E. Smith et al., 2002) 
PC2: A screen-reader that 
vocalizes the textual 
messages 
(Demiris, Finkelstein, & Speedie, 2001; 




(Rezailashkajani et al., 2008)  
PC4: Descriptive 
text/captions 
(Persephone Doupi & van der Lei, 2005; 
S. Kim et al., 2004; van Weert et al., 
2011) 
PC5: Simple and realistic 
pictures illustrating medical 
concepts  
(Persephone Doupi & van der Lei, 2005; 
Ferney & Marshall, 2006; S. Kim et al., 
2004; C. E. Smith et al., 2002; van 





PC6: Easy navigational 
instruction for all levels of 
users 




I-pret1: Free of medical 
jargon 
(Clayman et al., 2008; Demiris et al., 
2001; Rezailashkajani et al., 2008) 
I-pret2: Glossary of medical 
terms provided 
(Kinzie, Cohn, Julian, & Knaus, 2002; 
Rezailashkajani et al., 2008) 
The design principles of tailoring, interactivity, content, and user friendliness are all 
based on the works of Oinas-Kukkonen and Harjumaa (2009). The key design features 
to be used within this study are those that are applicable for chronic disease OPE sites. 
As such, in this study the perceived benefits which are brought about by the specific site 
design features employed should be evidenced on the part of the Web site user: i.e. the 
patients themselves as well as their caregivers.  
By drawing upon a preliminary investigation done in 2009, a ‘perceived benefits 
construct’ was derived for this study (Hassan et al., 2011). This research has proposed 
the incorporation of two aspects of the perceived benefits construct: the perceived 
benefits in terms of health aspects and the perceived benefits in terms of social aspects 
(see table 3.2); as stated, such decisions were guided by the preliminary study and the 
extant literature review. This is because the two significant aspects mentioned above 
were identified and assumed as having an important influence in terms of the study of 
OPE sites for with chronic disease patients. As a result, all of these aspects are 
considered herewith and thus require no further elaboration. 
Table 3.2: Perceived Benefits of the OPE Construct 
Benefits of health outcomes (BH)  Study 
BH1: Improved health education and knowledge acquisition  (Ellis et al., 2004; 
Gremeaux & 
Coudeyre, 2010; 
Homer et al., 2000) 
BH2: Improved patient awareness  (Ball & Lillis, 2001; 
Lee & Koubek, 2010; 
Oenema et al., 2001) 
BH3: Increased patient confidence toward treatment  (Bass et al., 2006; E. 
S. Nahm et al., 2008; 





BH4: Improved self-care behaviour and self-care management  (Allen et al., 2007; 
Ball & Lillis, 2001; 
Coulson & Shaw, 
2013) 
BH5: Improved health outcomes  (Camerini, Camerini, 
& Schulz, 2012; Ellis 
et al., 2004; Nutbeam, 
2000; B. Singh, 
Mallika, & Goswami, 
2007) 
BH6: Adherence to treatment (Dolor et al., 2009; 
Mosca et al., 2005; 
Thakurdesai et al., 
2004) 
BH7: Reduce hospitalizations  (Heart Failure Society 
of, 2006b), (Bussey-
Smith & Rossen, 
2007; Thakurdesai et 
al., 2004) 
Benefits of social outcomes (BS) Study 
BS1: Improved quality of interactions with physician  (Lee & Koubek, 
2010; Thakurdesai et 
al., 2004; Whitten, 
Buis, & Love, 2007) 
BH2: Easy access to educational material  (Casebeer et al., 
2002; Thakurdesai et 
al., 2004) 
BS3: Time effectiveness (Ball & Lillis, 2001; 
Levin-Zamir & 
Peterburg, 2001) 
BS4: Cost effectiveness  (Ball & Lillis, 2001; 
Levin-Zamir & 
Peterburg, 2001) 
BS5: Improved social support  (Campbell, Phaneuf, 
& Deane, 2004; Hong 
et al., 2012; C. 
Weinert, S. Cudney, 
& W. Hill, 2008) 
BS6: Improved emotional state and satisfaction on the part of 
the patient 
(Sharon A. Abbott, 
1998; Hong et al., 






Thus, this study considers the perceived benefits of chronic disease OPE site users and 
patients. Therefore, the research documents the direct effect existing between the design 
features of OPE sites on the one hand, and the perceived benefits of OPE sites on the 
other. In short, this research defines the perceived benefits construct as the positive 
outcomes that are observed in the patients themselves and also in the perspectives of 
OPE site-user when the features of such sites are designed in a manner which is 
persuasive. Hence, it is hypothesized that:  
H1null: Certain design features will not have a significant effect on the perceived 
benefits derived from health outcomes. 
H1: Certain design features will have a significant effect on the perceived benefits 
derived from health outcomes. 
H2 null: Certain design features will not have a significant effect on the perceived 
benefits derived from social outcomes. 
H2: Certain design features will have a significant effect on the perceived benefits of 
social outcomes. 
SOC arguably plays an important role in the context of many health-related studies 
(Konda, Ablah, Konda, & Liow, 2009; Sanchez et al., 2008); an example includes the 
development and design of online material for educating patients with chronic illnesses. 
OPE sites are intended to improve patients’ behaviour in terms of their disease 
management regime. Therefore, characteristics of the patient are important to consider 
so as to ensure that the user is conferred the maximum benefits that derive from using a 
well designed OPE site. The stage of change may differ amongst patients and this may 
be a key factor to consider when attempting to observe the effect of OPE design features 
on the perceived benefits of OPE sites; as such, these aspects are worthy of further 
consideration. Hence, the additional hypotheses for this study are as follows: 





H3: The patients’ SOC will have a significant effect on the OPE design features. 
H4null: The patients’ SOC will have no significant effect on the perceived benefits 
derived from social outcomes. 
H4: The patients’ SOC will have a significant effect on the perceived benefits derived 
from social outcomes. 
H5null: The patients’ SOC will have no significant effect on the perceived benefits 
derived from the social outcomes. 
H5: The patients’ SOC will have a significant effect on the perceived benefits derived 
from social outcomes. 
H6null: There will be no significant difference in the patients’ perceptions toward the 
benefits of OPE derived from social outcomes, according to the patients’ stages of 
change. 
H6: There will be a significant difference in the patients’ perceptions of the benefits of 
OPE derived from social outcomes, according to the patients’ stages of change. 
H7null: There will be no significant difference in the patients’ perceptions of the benefits 
of OPE derived from social outcomes, according to the patients’ stages of change. 
H7: There will be a significant difference in the patients’ perceptions of the benefits of 
OPE derived from social outcomes, according to the patients’ stages of change. 
H8null: There will be no significant difference in the patients’ perceptions of the OPE 
design features, according to the patients’ stages of change. 
H8: There will be a significant difference in patients’ perceptions of the OPE design 





This research has adapted the ideas of both Oinas-Kukkonen (2009) and Zhang (2007) 
by anticipating that there are four major concerns for chronic disease OPE sites, 
particularly relating to the patients and their caregivers. These four aspects, all of which 
are considered in this study, are assumed to be in interconnected. They are: (i) OPE 
design features, (ii) the perceived benefits derived from health outcomes, (iii) perceived 
benefits derived from social outcomes, and (vi) the patients’ stages of change. The 
influence of each of these aspects is illustrated by the arrow sign within Figure 3.3. 
The function of a research framework is to structure and describe a specific research 
endeavour on the basis of the underlying theories and assumptions. Therefore, a 
comprehensive framework (Figure 3.3) has been generated in order to answer RQ2, 
RQ3, and RQ4. The following progression is hypothesized:  
 The design features will have an effect on the perceived benefits derived from 
health aspects (BH). 
 The design features will have an effect on the perceived benefits derived from 
social aspects (BS). 
 The patient’s SOC will have an effect on the OPE design features and the 
perceived benefits of OPE. 
 There will be a difference in the patients’ perceptions of the benefits associated 
with health outcomes (BH), according to the patient’s SOC. 
 There will be a difference in patients’ perceptions of the benefits associated with 
social outcomes (BS), according to the patient’s SOC. 
 There will be a difference in patients’ perceptions of the OPE design features 
and of using an OPE, according to the patients’ stages of change. 
Therefore, this study hypothesized that: 
H1: OPE design features have a significant effect on the perceived benefits derived 





H2: OPE design features have a significant effect on the perceived benefits derived 
from social outcomes. 
H3: The patient’s SOC will have an effect on the OPE design features. 
H4: The patient’s SOC will have an effect on the perceived benefits derived from 
health outcomes. 
H5: The patient’s SOC have an effect on the perceived benefits derived from social 
outcomes. 
H6: There will be a significant difference in the patients’ perceptions of the benefits 
derived from health outcomes, according to the patients’ stages of change. 
H7: There will be a significant difference in the patients’ perceptions of the benefits 
derived from health outcomes, according to the patients’ stages of change. 
H8: There will be a significant difference in the patients’ perceptions of the OPE 







     
Figure 3.3: Further breakdown of H1 design features that lead to perceived 




Figure 3.4: Further breakdown of H2: design features that lead to perceived 






Figure 3.5: The relationships between the OPE design features, the perceived 
benefits, and the patients’ stages of change (SOC). 
3.4 Research Methods  
The research framework underlying which guided the methodological considerations 
was discussed in first part of this chapter; the second part of this chapter describes the 
particular research methodology adopted here. The methodology has been designed so 
as to address the objectives outlined within the first chapter.  
A methodological framework serves to help the researcher in conceptualizing the 
process of performing an investigation by using the appropriate research methods. In 
other words, an appropriate research design provides the means by which a successful 
research endeavour can be implemented, in order to obtain findings and conclusions 
which are valid. In contrast, a less suitable method will mislead the researcher in 
interpreting the results, ultimately amounting to a research failure and a waste of 
H1 
Perceived Benefits 
derived from Health 
Outcomes (BH) 
Perceived Benefits 
derived from Social 
Outcomes (BS) 
Design features of OPE Sites: 
 
 Patient Tailored 
Information (PTI)  
 Interactivity (I-act) 
 Presentation of Content 
(PC) 
 Content (Cont) 















resources. Therefore, a well designed research methodology helps the researcher to 
obtain the requisite answers sought-out through the research questions. 
For this thesis in particular, it is essential to select the most suitable research design in 
order to answer the main research questions:  
RQ1: What are the relevant constructs that are involved when developing OPE sites for 
chronic disease patients? 
RQ2: How do OPE site design features affect the perceived benefits of OPE?  
RQ3:  Does the patient’s SOC have an effect on the OPE design features and the 
perceived benefits relating to OPE? 
RQ4: Is there a difference in the patients’ perceptions toward the benefits of using an 
OPE site, according to the patients’ stages of change? 
RQ5:  Is there a difference in the patients’ perceptions toward the OPE design features, 
according to the patients’ stages of change? 
It has been suggested that quantitative research has the capacity to be exploratory and to 
entail theory generation (Tashakkori & Teddlie, 2002). Since the mid-1940s, the 
quantitative paradigm dominated the social sciences and the educational research 
environments. Behaviourist and organizational theorists utilized empirical fact-
gathering and hypothesis-testing techniques almost exclusively in studying educational 
and social phenomena (Newman & Benz, 1998). This indicates that quantitative 
research methods have been established and used widely by social science researchers 
in various research areas. Quantitative research places an emphasis on the measurement 
and analysis of causal relationships between variables, rather than processes (Becker, 
1986). Therefore, this thesis adopts a purely quantitative research strategy in order to 





Quantitative techniques link the three main methods of data derivation: secondary 
techniques, surveys, and interventions. Prior to the research process being explicated, 
however, there is a need to consider some of the previous work within such a field 
(Gorard, 2003).   
Kirch (2008) defines quantitative research as those studies which aim to quantify 
attitudes or behaviours, measure the variables upon which behaviours hinge, make 
relevant comparisons, and indicate correlations. His book also suggests that quantitative 
research is often conducted via the survey method, based on a representative sampling 
technique so that the results can be extrapolated to the entire population studied; this 
may lead to the development of a standardized measurement instrument such as a 
questionnaire (Cavana, Delahaye, & Sekaran, 2001; Kirch, 2008).  
3.5 Research Design 
According to Becker (1986), a general procedure for quantitative research involves 
identifying the specific type of experimental or cross-sectional design underlying the 
study. Examples of such information might include the survey method section and the 
experimental method section, if they are relevant. Additionally, it is important to 
identify the population and sample being used within the study, to describe the process 
whereby the participants are selected and assigned to their respective groups, to identify 
the instrument being used and report on its validity and reliability (in the case of new 
instruments), to specify the major variables under examination, to identify the treatment 
and criterion variables, to provide definitions of the relevant terms, to explicate how 
validity is addressed in the design; and finally, to describe the steps to be taken during 
the data analysis. 
In order to systematically follow the necessary steps as per the research questions, this 
thesis design explicates all of the steps that were followed, as well as the structures 
abided-to during the research process. This section will also elaborate on the research 
functions, the design, the methods, and the procedures that are used within each phase. 












Identify research problem 
List down research questions 
Set research objectives 
Step 2: Literature Survey: 
Conduct Literature search 
Critically review relevant 
literature 
Step 3: Refine research 
question and objectives 
in the light of new 
insights from the 
literature. 
Step 4: Deductive approach: 
Develop a conceptual framework 
to guide research using theories, 
model and idea from literature. 
Step 5: Design questionnaire, using 
constructs generated from literature 
survey and observations. 
Step 5: Identification of chronic 
disease websites to be selected in 
sampling procedures 
Sent email to ensure the response 
is reliable and valid for the study.  
Step 6: Pilot Survey: 
Conduct pilot survey using semi-
structured interviews and questionnaires 
to generate construct for the design of 
quantitative survey instrument.  
Step 7: Refine questionnaires 





Step 12: Conclude 
research, present report 
for assessment and 
comply with corrections 
Step 13: Dissemination of findings and 
follow up study: 
Disseminate current research findings 
Test the robustness of conclusions by 
exposing them to others research settings 
in a follow up study. 
Step 10: Test validity 
using data obtained 
during the last survey 
Step 11: Refine through a 
rethink of assumption and 
hypotheses 
Step 9: Analyse data using 
appropriate statistical 
techniques. 
Step 8: Administer another set 
of questionnaire to a 
convenient sample of sample 
target population. 
 





3.6 Survey  
Surveys are generally the most commonly used research technique across all fields of 
research (Lazar, Feng, & Hochheiser, 2009). Surveys are frequently used to describe 
populations, to explain behaviour, and to investigate unexplored areas ((Lazar et al., 
2009); cited in Babbie, 1990). Surveys, which are described as well defined and well-
written set of questions to which an individual is asked to respond, can take several 
forms: structured, well tested, robust, and high-validity data (Cavana et al., 2001; Lazar 
et al., 2009).   
Surveys are usually self-administrated by an individual, with no researcher present. 
According to Lazar et al. (2009) and Layman and Watzlaf (2009), the strength of the 
survey lies in its ability to obtain a large number of responses quickly from a population 
of users that are geographically dispersed. Surveys also allow researchers to make 
statically accurate estimates based on a population when the research is structured 
according to random sampling.  
Cyr (2009) notes that most research done in understanding Website-design 
characteristics has used questionnaires as a popular mode of data collection (Cyr, 2009). 
In this research, questionnaires were developed in order to test the relationship between 
the constructs derived within the framework. The design and development of the 
questionnaires was guided by a comprehensive literature review, an expert’s review, 
and a pilot test.  
A comprehensive search was conducted within relevant databases such as Medline, 
Pubmed, IEEE Explore, and Scopus. This was done in order to obtain the articles 
published from 1990 to 2012. A combination of terms including “online”, “Web”, 
“Websites”, “Internet”, “patient education”, “benefit”, “advantages”, “features”, 
“design”, and “effective” were used as keyword combinations. The initial results 
comprised 1021 titles relating to patient education. Only 174 papers which were 
specifically related to OPE sites were reviewed in this project. There were three 





English; to be a well-cited, scholarly, and peer-reviewed article that is drawn from an 
academic journal; and to discuss the design features and benefits of OPE sites. Articles 
on patient education for non-chronic diseases were intentionally excluded. A re-
examination and cross checking of the bibliographies of the articles was also performed. 
The researcher extracted all the potential design features from the literature based on 
components from the two-factor theory and also from the design features derived from 
other studies that were previously done in the field patient education. 
The initial list of design features was examined by experts on the subject, resulting in 
several changes in wording and the deletion of redundant items. The five (5) experts 
included medical practitioners, health informaticians, and experts in health informatics 
or information systems. Based on the results of the expert review and the content 
validity assessment, a questionnaire was subsequently produced; this asked respondents 
to rate the importance of each design feature and benefit on a 5-point scale, with 
anchors ranging from “strongly disagree” to “strongly agree”. 
The questionnaire was pilot-tested by twenty participants (10 male and 10 female). 
Participants were contacted via the Diabetes Australia Websites; all were chronic 
disease patients or family members of these patients and all of them utilized OPE sites. 
Based on the comments and responses to the draft questionnaire, duplicate items were 
dropped; ‘double barrelled’ questions were also modified and all other ambiguities were 
resolved.  
The data collection method used in this study was quantitative, occurring by means of 
design-features importance scores that range from 1 to 5:‘strongly disagree’ to ‘strongly 
agree’. The data were obtained from health professionals and patients/carers of chronic 
disease patients in Australia; this was done by using the online Survey Gizmo. In order 
to discover the relationships existing between OPE design features and other variables, 
as in accordance with the research hypotheses and the proposed research model, a 
correlation analysis was subsequently conducted. Cronbach’s alpha coefficient was used 





An information-sheet was attached to each questionnaire, thereby stating that 
participation would be voluntary. The University of Wollongong Ethics Committee’s 
‘consent to participate’ form is included in this project. Willingness to participate was 
assumed on the basis of respondents’ completion of the questionnaires. The 
Questionnaires were distributed online using the Survey Gizmo platform, thereby 
placing the survey link on several chronic disease Websites across Australia. A 
timeframe of fifteen months was given to participants for completing the self-
administered questionnaire. 
Two sets of questionnaires (see Appendixes A and B) were used in this study in order to 
gather data from two sets of respondents: the health professionals and the 
patients/carers. Each questionnaire was divided into three parts. The first part focuses on 
the demographic features of the participant; the second and third parts of this survey 
were formulated according to a construct (generated by the researcher) that was 
produced via the literature and also via observation. The breakdown of the three parts of 
each questionnaire is set out in Table 3.3 and Table 3.4. 
Table 3.3: Questionnaire Breakdown for Health Professionals 
Part  Types of Questions No. Of 
Questions 
scale 
A The screening question is designed to identify the position of the 
respondent and to ensure that only health professionals take part. 
2 Nominal 
scale 
 This section asks the respondent’s age and computer literacy level. 3 Nominal 
scale 
B Questions relating to respondents’ opinions regarding the benefits 
of OPE for chronic diseases. 
Total 13 Interval 
scale 
C This section asks respondents’ opinions regarding five (5) possible 
design features of chronic disease OPE sites.   
Total 27  Interval 
scale 
 This section asks respondents’ opinions regarding tailored patient 
information as a possible design feature of chronic disease OPE 
sites.  
5  
 This section asks respondents’ opinions regarding interactivity as a 
possible design features of chronic disease OPE sites. 
6  
 This section asks respondents’ opinions regarding the presentation 
of content as a possible design feature of chronic disease OPE sites. 
6  
 This section asks respondents’ opinions regarding the content as a 






 This section asks respondents’ opinions regarding the 




Table 3.4: Questionnaire Breakdown for Patients/Carers Experiencing a Chronic 
Disease 
Part  Types of Questions No. Of 
Questions 
scale 
A Screening question designed to ensure that only patients/carers 
with chronic diseases take part. 
2 Nominal 
scale 








B Questions relating to the respondents’ opinions regarding the 
benefits of OPE for chronic diseases. 
Total 13 Interval 
scale 
C This section asks respondents’ opinions regarding five (5) possible 
design features of OPE sites for chronic diseases. 
Total 27  Interval 
scale 
 This section asks respondents’ opinions regarding tailored patient 
information as a possible design feature of OPE sites. 
5  
 This section asks respondents’ opinions regarding interactivity as a 
possible design feature of OPE sites for chronic diseases. 
6  
 This section asks respondents’ opinions regarding the presentation 
of content as a possible design feature of OPE sites for chronic 
diseases. 
6  
 This section asks respondents’ opinions regarding content as a 
possible design feature of OPE sites for chronic diseases. 
8  
 This section asks respondents’ opinions regarding the 
interpretability as a possible design feature of OPE sites for chronic 
diseases. 
2  
3.7 Sampling Issues  
For quantitative surveys, sampling issues are a necessary consideration. Hence, this 
section explains the methods of data collection used in terms of the selection of sample 
patient education Websites, and the choice of participants.  
3.7.1 Selection of Sample Size  
This study uses a purposive (or judgemental) sampling method. Purposive sampling is 





selected on the basis of the researcher’s judgement about which ones will be the most 
useful or representative (Babbie, 2010).  
de Vaus (2002) explained that a sample is obtained by collecting information about only 
some members of population; and that before the selection of the sample, it is critical to 
define the population (de Vaus, 2002). In defining the population frame, a list or listing-
set can be used to define potential survey respondents (Couper, 2000). The population 
for this study was divided into two groups: health professionals and patients/carers. In 
the years 2004-2005, a National Health Survey showed that just over 7 million people 
have at least one chronic condition, and that the proportion of those having a condition 
increases with age, as do the proportions of people reporting more than one chronic 
condition. More than 80% of these patients are older than 18 years (Group, 2001). 
The next step entailed the identification of chronic disease Websites for the sampling 
procedures. More than forty-five chronic disease Websites are available from Australia 
for public use; these Websites were assessed by a researcher according to the nature of 
the sites themselves and the more commercial variants of these sites were excluded. To 
ensure that the respondents provided data that was reliable and valid for the study, a list 
of chronic disease Websites in Australia was gathered by means of observation; a 
formal email was then sent requesting information about the membership bodies of such 
sites (comprised of health professionals and chronic disease patients/carers). A final list 
of twenty-seven Websites (see Appendix C) was identified; only seven responded by 
offering to provide help in gathering respondents. The resultant lists of potential email 
addresses for respondents were used as a sample size estimate.  
All potential participants were provided with a link to the Survey Gizmo, where the 
survey could be accessed. Before beginning the survey, participants were given access 
to an information sheet. Although some participants would have been known to the 
researcher as a result of the initial contact, the researcher did not know which invited 
participants had actually completed the Survey Gizmo responses, and thus the apparent 





The survey could be done online, at a place and time of convenience to the participant. 
As explained above, the use of an anonymous online survey breaks any traceable link of 
recognition between the researcher and the participants.  
Sample size calculation was based on the effect size. Effect size is known as the 
difference between the sample statistics divided by the standard error. As such, Table 
3.5 can be used to estimate a sample’s effect size.   
Table 3.5: Sample Size Calculation Table 
 Alpha (α) = .05 Alpha (α) = .01 
 Effect Size (ES) Effect Size (ES) 
Sample size Small  Moderate  Small  Moderate 
20 0.10 0.34 0.03 0.14 
40 0.14 0.60 0.05 0.35 
60 0.19 0.78 0.07 0.55 
80 0.24 0.88 0.09 0.71 
100 0.29 0.94 0.12 0.82 
150 0.41 0.99 0.20 0.96 
200 0.52 1.00 0.28 0.99 
By using the above table, a sample size of 100 was chosen for this survey, based upon 
the confidence level and confidence interval evidenced (Boushey, Harris, Bruemmer, & 
Archer, 2008).  
3.7.2 Selection of Participants  
Participants were required to participate in the following tasks: (1) confirm the content 
of the draft design features instrument; (2) test the validity and reliability of the design 
features instrument for examining the research hypotheses; and (3) explore the 
relationships between the constructs of the OPE model from the perspectives of both 





It is essential to ensure the quality of the OPE instrument to be used in collecting 
efficient data from potential users in the sample. As such, the validity and reliability of 
the draft instrument were established in advance by using the pilot study. 
The pilot study was conducted using semi-structured interviews and close-ended 
questionnaires in order to generate a construct for the design of a quantitative survey 
instrument. Twenty responses from the pilot questionnaire were gathered by using a 
convenience sample drawn from the target-population. The questionnaires were then 
refined on the basis of the pilot survey results.  
Subsequently, another set of questionnaires was administered to a convenience sample 
of the target population. Data were then analysed by using descriptive statistical 
techniques. Validity tests were conducted using the data obtained during the last survey. 
The survey draws upon two types of participants: i) health professionals and ii) users of 
OPE sites for chronic diseases, such as diabetes and heart disease. For both groups, the 
data gathered related only to the participant’s reaction to an OPE site. Participants who 
were able to express opinions toward OPE constitute the respondents for this project. 
OPE sites are frequently used by health professionals in order to augment their care and 
education of patients with chronic diseases. Their perceptions of OPE are different to 
those of their patients, but they are essential in fulfil a complex understanding of OPE 
use. Users of OPE sites include carers, family members, and chronic disease sufferers; 
all of whom have a variety of requirements and perceived benefits in relation to OPE. 
Gathering data from these users is crucial in order to understand the process of 
designing and using OPE sites effectively. 
Sample A: health professionals were invited via an email request. A list of suitable 
participants was gathered from the Graduate School of Medicine (GSM) Web site and 
Illawarra Health, and Medical Research Institute (IHMRI) members. Sample B: users of 





sites for chronic diseases, and also via emails and telephone calls to friends and 
associates who fitted the necessary parameters. 
3.8 Expert Review of Draft Questionnaires 
In order to design an appropriate instrument to test the research hypotheses, three (3) 
experts (a physician, a health information system manager and a health informatician) 
were invited to offer advice about constructing a draft instrument (questionnaire). It 
took six (6) weeks to generate these opinions from the team of experts; a draft of 12 
items pertaining to perceived benefits, and 31 items pertaining to design features were 
included in the draft questionnaire that was distributed to the reviewers. The results 
from the content validity test (performed by the experts) resulted in one item from the 
perceived benefits construct being divided into two items, thus avoiding any possible 
ambiguity within a single item. In terms of the design features, based on the comments 
further duplicate items were removed, ‘double barrelled’ questions were modified by 
deleting the overlapped items were removed, and ambiguities were resolved by 
replacing the wording ; this resulted in final list of 27 items.  
In addition, pilot tests were conducted in order to confirm the suitability of the content 
and structure of the draft instrument. Accordingly, we invited 20 participants (10 
patients/carers and 10 health professionals/informaticians) to participate in the pilot 
study. The aim of this pilot test was to identify, using the draft instrument, the design 
features of OPE sites and also the benefits of OPE sites in order to convert this 
instrument from a purely theoretical tool to one which could be applied practically. It 
took 4 weeks to collect the data from the pilot study and 6 more weeks to formulate an 
OPE instrument to address the research questions and the associated hypotheses. Details 
of this formulation will be provided in the following part in this chapter.  
3.9 Pilot Test Results  
A pilot survey is defined as a miniature version of a primary study (Knapp, 1998). 





scale whilst still adhering to all of the steps to be followed of the main study. The 
purpose of such a pilot is to experiment with sampling methods, to test the measuring 
instruments, and to see whether the proposed data analyses will be suitable (Knapp, 
1998).  
Thus, the questionnaire was pilot-tested by 20 participants (10 male and 10 female). 
Participants were contacted via the Diabetes Australia Websites; all were chronic 
disease patients or family members of these patients and all of them used OPE sites.  







Improved Health Education and Knowledge Acquisition 4.40 .50262 
Easy Access to Educational Material 4.30 .57124 
Improved Patients Awareness 4.10 .78807 
Improved Adherence to Treatment 4.00 .72548 
Time Effectiveness 3.95 .82558 
Cost Effectiveness 3.95 .82558 
Increased Patient Confidence Towards Treatment 3.90 .71818 
Improved Self-care Behaviour and Self-care Management 3.85 .67082 
Improved Quality of Interaction with Physician 3.85 .74516 
Improved Health Outcomes 3.75 .85070 
Improved Patient Emotional State and Satisfaction 3.75 .78640 
Improved Social Support 3.75 .96655 
Reduced Hospitalizations 3.20 .89443 
The results from the pilot study (see Table 3.6) evidenced a Cronbach’s alpha value of 
0.878 for all thirteen questions on the perceived benefits; thus, the results were 
considered sufficiently robust. From the overall result, a Cronbach’s alpha value of 
0.873 was derived for seven (7) of the items in the health aspect and a value of 0.819 
was derived for six (6) of the items in the social aspects. Table 3.6 (above) illustrates 
the frequency distributions, means, and standard deviations for each of the thirteen 
candidate benefits. This was ordered according to the mean values, which were placed 





All thirteen of the benefits had mean values that were higher than the mid-value of 
three, suggesting that all thirteen benefits are viewed positively by the respondents. The 
first three highest-scoring benefits were: ‘Improved and Gained Knowledge’, ‘Easy 
Access to Educational Materials’, and ‘Improved Patient Awareness’ – most 
respondents marked ‘Agree’ for ‘Strongly Agree’ for these categories. Subsequently, 
there was a gradual increase in the number of ‘Neutral’ responses. Overall, the means 
from the first twelve benefits are strong and positive, with only the final benefit – 
‘Reduce Hospitalizations’ – demonstrating a score below 3.5. Its score of 3.2, whilst 
still on the positive side of the scale, reflects hesitancy on the part of both patients and 
doctors to believe that OPE will actually reduce hospitalizations. 
As for the design features, the results from the pilot study returned a Cronbach’s alpha 
value of 0.786 for all 27 questions. Whilst this result is within the acceptable range, 
some items were deleted in order to increase the reliability of the questionnaire.  
Table 3.7: Cronbach’s Alpha for the Pilot Test of OPE Design Features 








PTI1: Information tailored to patient’s symptoms  
4.65 0.489 
0.819 
PTI2: Guidance provided according to patient’s self-
care management 
4.55 0.510 
PTI3: Advice tailored to patient ’ s personal 
treatment preferences 
4.60 0.503 
PTI4: Tailored feedback 4.25 .639 




I-act1: Live chat 3.30 0.923 
0.734 
I-act2: Animations and interactive learning material 
4 0.725 
I-act3: Email function 3.5 0.946 
I-act4: Linked to social networks e.g. Facebook & 
Twitter 
3.3 1.081 
I-act5: Patient forums 3.9 0.718 
I-act6: Interactive quizzes 3.95 0.826 
Content 
(8 items) 
Cont1: Date of content update 4.50 0.513 
0.770 
Cont2: Personal information is secured  4.90 0.308 
Cont3: Accredited by a recognized health 
organization 4.40 0.681 






Cont5: Must login (with a password) to see patient’s 
personal information 
4.40 0.503 
Cont6: Accreditation by a health organization 
displayed 
4.65 0.587 
Cont7:Author’s name and contact information 
displayed 
4.20 0.834 





PC1: Colour contrast-readability 3.65 1.040 
0.783 
PC2: A screen reader that reads aloud the text on 
sites 3.2 1.056 
PC3:Multilingual functions 3.75 1.070 
PC4: Descriptive text/captions 4.45 0.510 
PC5: Simple and realistic pictures illustrating 
medical concepts 4.40 0.598 
PC6: Easy navigation instruction for all levels of 
users 4.65 0.489 
Interpretability (2) 
I-pret1: Free of medical jargon 4.05 0.945 
0.774 
I-pret2: Glossary of medical terms 4.45 0.605 
All 27 of the design features had mean values greater than the mid-value of three, 
suggesting that all 27 design features are viewed positively by respondents. The highest 
Cronbach’s alpha recorded was for PTI at 0.819, followed by the PC categories at 
0.783, interpretability at 0.774, content at 0.770, and finally, interactivity at 0.734. Since 
all of the items contributed to a sufficient Cronbach’s alpha value, which was > or equal 
to 0.7(Coakes, 2005), all items were retained within the final set of questionnaires. 
3.10 Data Management and Cleaning Methods   
As explained in previous sections, an OPE instrument is the main tool for collecting 
potential users’ opinions about OPE site-design within this study. From the online 
survey employed, research data from participants of both samples was directly 
transferred from the only survey database to the SPSS programs. All of the missing 
values were checked so as to ensure that the data was suitable for the performance of a 
statistical analysis. However, some missing values were found in the returned 
instruments during the data cleaning process. It was necessary to decide whether or not 
this data could be used; ultimately, it was decided that the returned instrument should be 
discarded if unable to answer more than 95% of the questions. If a returned instrument 





instrument would be replaced by using the method of mean substitution (from the mean 
value of overall samples).   
3.11 Data Analysis Strategy  
The analysis for this study was conducted in three steps. Firstly, the psychometric 
properties pertaining to the reliability and validity of the constructs were examined 
using exploratory factor analyses. Secondly, the research model and the hypotheses 
were examined by means of structural equation modeling (SEM) using SmartPLS. Full 
blown SEM was not used as the sample size is small, (Byrne, 1998) suggested that 200 
is the minimum numbers of sample size to used SEM. The main advantage of SEM is 
that it allows the researcher to answer a set of interconnected enquiries within a single, 
systematic, and comprehensive analysis. In other words, a single-run of an analysis 
using SEM could simultaneously calculate scores for the measurement model (i.e. the 
correlation between the instrument items and their related constructs) and the structural 
model (i.e. the conceptualized linkages between the various constructs in the research 
model). Finally, a validity test was conducted in order to identify the presence of any 
possible validity threats. The analysis and results of this study are discussed further 
within Chapter 4 (Section 4.6) and Chapter 5 (Section 5.5.3). 
Statistical Packages for the Social Sciences 19.0 (SPSS19.0) and Smart PLS were used 
in order to perform the statistical analyses required in answering the research questions 
and related hypotheses. SPSS19.0 was also used to handle both the descriptive and the 
inferential components of the analysis. A descriptive analysis explicated the amount of 
participants and the proportion within each demographic variable (such as gender and 
age) by using mean, standard deviation, minimum, and maximum values. Inferential 
statistics were used for the item analysis, the reliability test, the exploratory factor 
analysis (EFA), and the correlation and regression analyses, thus constituting the 
primary statistical analyses within this study. The Cronbach’s alpha values were used to 
test whether or not the results of the instrument were consistent with different samples 





on an instrument needed to be withdrawn or retained (Coakes, 2005). In short, this 
analysis ensured that the inter-correlation (internal consistency) amongst each item was 
consistent in terms of capturing the meaning of a concept.  
An exploratory factor analysis (EFA) is a widely utilized statistical technique within the 
social sciences (Costello and Osborne, 2005). Specifically, the factor extraction method 
chosen for this study was Principal Component Analysis (PCA). This was in accordance 
with the recommendations of Fabrigar et.al. (1999), who advise that if the assumption 
of multivariate normality is “severely violated”, one of the principal factor methods 
(such as PCA) is recommended. The goal of rotation is to simplify and clarify the data 
structure (Costello & Osborne, 2005). This analysis aimed to ensure whether or not each 
question was located within the correct construct by exploring and classifying the 
relationships within and between each question, in the context of this specific OPE 
features instrument. 
3.12 Ethical and Privacy Considerations 
As mentioned earlier, this research depended upon cooperation with various 
participants, including patients that had chronic diseases. The survey instruments have 
been approved by the Ethics Committee of the University of Wollongong.  
In maintaining the privacy of all participants, the research objectives aimed to enhance 
the online patient education Websites for chronic disease patients only. There is no 
sensitive information (i.e. salary, name, home address or telephone number) held within 
these instruments. In addition, although each participant remains anonymous, in order to 
ensure and protect the participant’s privacy, all original surveys that were returned are 
to be kept within a secured storage site for a period of five years; all computer data is 







3.13 Chapter Summary  
This chapter has explained the constructs and aspects that should be considered in 
designing OPE sites for chronic disease patients, as well as how these constructs were 
used within this study. The overall view of this framework was presented in Figure 3.4, 
with a detailed explanation pertaining to each construct. The proposed OPE framework 
has been constructed in order to meet the requirements of patients with chronic diseases. 
In order to transform this theoretical framework into an empirical study, the research 
methodology for performing this study is discussed in the following chapter. The 
preceding chapter also addressed the research techniques adopted, including the 
research design, the survey method, the units of analysis, and the data analysis 
techniques. Chapter 4 provides a detailed analysis, an interpretation, and a discussion 









4 CHAPTER 4: Results  
4.1 Introduction  
A good research instrument must demonstrate a certain degree of construct validity 
when used to test larger samples, thus ensuring adequate “reliability” and “validity” 
(Ammenwerth et al., 2004). This chapter provides a detailed discussion of the 
assessment of the aforementioned instrument features. As explained in Chapter 3, 
reliability relates to whether all questions represent the same trend; validity is a measure 
of the relationship between the research question and the purpose of the research – i.e. 
whether the latter addresses the former adequately. Accordingly, the aim of this research 
is (1) to identify and validate the design features of OPE sites; and (2) to identify and 
validate the perceived benefits of OPE sites. Therefore, in order to examine research 
hypotheses RQ2 and RQ3, the instrument established by the pilot test (Chapter 3) for 
collecting data from patients/carers and health professionals must have an adequate 
level of reliability and validity.  
The aforementioned survey must undergo an examination of its construct validity and 
reliability through: (1) an Exploratory Factor Analysis (EFA) to test for construct 
validity; (2) a correlation analysis to test for validity threats; and (3) adopting 
Cronbach’s alpha value in order to test for construct reliability (Fayers & Machin, 
2007). Using SPSS 19 (as mentioned in Section 3.11), the aforementioned 
standardization rules for examining construct validity and reliability are used to perform 
analyses in this chapter. 
4.2 Study Sample-Profile  
Two hundred and sixty seven (267) participants answered this questionnaire during the 
data collection period. Data management and data cleaning methods subsequently were 
applied; two hundred and fifteen (215) usable answers were used in this study, as fifty 
two (52) participants did not complete 95% of the questions. More detailed information 
is provided within the data code book (see Appendix D). Table 4.1 presents the 





As shown in Table 4.1, the participant ratio is, 68.84% female and 31.16% male; most 
participants include patients and their carers and together they represent 65.6% of the 
sample. As for age, the largest age group was constituted by participants aging between 
35 and 44 years old, followed by the 55-64 year-old group. 
 
All participants were competent at using computers, with 59.5% being very competent 
and the rest being only somewhat competent. As for the frequency of Internet use, 
86.5% said that they use the Internet at least once per day (or more), followed by those 
who used the Internet a few times a week (12.1% of participants). Only 3% use the 
Internet a few times per month. In short, the sample profile provides information 
regarding the pattern of the respondents’ demographics. 
4.3 Exploratory Factor Analysis (EFA)  
The purpose of confirming the construct validity is to measure which questions on an 
instrument are actually measuring what they are supposed to be measuring; it also helps 
researchers to classify questions into suitable constructs for evaluation. For the EFA, 
this study implements the Principle Component Method with a Varimax rotation in 
                       Table 4.1 Characteristics of Participants 
Characteristic Total  N % 












Age 25 to 34 years 
35 to 44 years 
45 to 54 years 
55 to 64 years 

















Frequency of internet use Once or more a day 
A few times a week 











order to determine the construct validity of the instrument. A Principal Component 
Analysis is a commonly used as the statistical approach for analysing the 
interrelationships amongst items and also to group these items based on their underlying 
common dimensions (Joseph F Hair, Black, Babin, Anderson, & Tatham, 2006; 
Tabachnick & Fidell, 2007). A Varimax rotation was employed, as in this study all the 
dimensions were theoretically distinct (Joseph F Hair et al., 2006). Traditionally, there 
are four recommend criteria for determining the cut-off point within EFA. First, the 
value of the Kaizer-Mayer-Olkin (KMO) test indicates the proportion of variance in the 
attributes that are caused by the original constructs (Joseph F Hair et al., 2006).Thus, if 
the value of KMO is close to 1.0, this indicates that the data is suitable for performing a 
factor analysis. Accordingly, the recommended cut-off point of KMO is 0.70, which 
means that the value of KMO needs to be greater than 0.70.  
Second, the value of Bartlett’s Test of Sphericity determines whether the attributes are 
related and if they are suitable for the process of structure recognition. As a result, the 
value of this test needs to be lower than 0.05 (p<α = 0.05); if the value fits this cut-off 
point, then the attributes in the data are related and are thus suitable for performing a 
factor analysis. Third, the value of the communality is the squared multiple correlation 
of the attributes within the OPE construct, which must be greater than 0.4. Fourth, the 
value of the factor loadings in each question must be greater than 0.4, otherwise said 
items will be deleted from the instrument. To summarize, if the values of a question 
cannot meet all these (four) criteria, the item needs to be deleted from the instrument. 
In this section, an EFA for the design features of an OPE site is performed in order to 
examine the construct validity existing between OPE design-features constructs and the 
perceived benefits of said constructs. This study holds that if the 40-question instrument 
fits three of the aforementioned recommended criteria, then it can be regarded as an 
appropriate OPE instrument for testing the proposed ten (10) sub-hypotheses of this 
thesis across both samples: health professionals and patients/carers. 





Following the recommended criteria for testing design-feature constructs, the statistical 
analysis shows that: (1) the value of KMO is 0.801 (which exceeds the recommended 
value of 0.70). Thus, the questions could be suitable for performing an Exploratory 
Factor Analysis. (2) The value of Bartlett’s Test of Sphericity is also very significant (χ² 
= 2587.449; df = 351; p = 0.000), thus indicating that the questions support the 
factorability of the correlation matrix. For criteria (3) and (4), only items that have 
values of communality are retained; its factor loading is greater than 0.4 and this 
determines which questions make a significant contribution to the related constructs. 
Table 4.2 shows the results of the EFA for the design-feature constructs.  
Table 4.2: EFA Results for OPE Design-Features Constructs 
 
  Internal consistency Unidimensionality  
Factor Item in scale Cronbach’s  
Alpha 
Factor loading Variance  
explained 
Eigenvalues 
A  .821  22% 2.98 
 PTI1  .545   
 PTI2  .775   
 PTI3  .810   
 PTI4  .702   
 PTI5  .661   
 I-act6  .427   
B  .858  11% 5.77 
 I-act1  .929   
 I-act2  .928   
 I-act3  .524   
 I-act4  .561   
 I-act5  .663   
C  .773  7.1% 4.83 
 Cont1   .607   
 Cont2  .409   
 Cont4  .601   
 Cont7  .529   
D  .750  4.8% 7.08 
 Cont3  .670   
 Cont6  .693   
 Cont8  .525   
E  .706  3.6% 3.63 
 PC1   .583   
 PC2  .798   
 PC3  .484   
F  .753  2.8% 2.79 
 PC4  .726   





G  .710  2.1% 2.05 
 I-pret1  .443   
 I-pret2  .767   
Based on the results of the statistical analysis, the values of communality for the DF 
items are all greater than 0.4, except for two items (Cont5 and PC6). Hence, only 25 
questions out of 27 questions could be retained for factor rotation. Based on results of 
Table 4.2, seven dimensions are extracted using a Varimax rotation, based on 52.7% of 
the explained variance having Eigenvalues that exceed one. However, this variance 
value only accounts for 25 items by seven (7) dimensions, although 27 items which 
accounted for five dimensions were initially proposed. To summarize, the results of the 
EFA between design features constructs indicate that (1) I_act6 should be classified 
under factor PTI; (2) Cont3, Cont6, and Cont8 should be classified under a new factor 
called factor D; (3) PC4 and PC5 should be classified under a new factor called factor F; 
and (4) two questions need to be deleted from the instrument (Cont5 and PC6) due to 
their factor loading being less than 0.4. 
4.3.2 EFA for Perceived Benefits Construct  
Following the recommended criteria of EFA for the perceived-benefits constructs, the 
statistical analysis indicates that (1) the KMO value is 0.911 (which exceeds the 
recommended value of 0.70). Thus, the questions could be suitable for performing an 
Exploratory Factor Analysis. (2) The value of Bartlett’s Test of Sphericity is also very 
significant (χ² = 1529.737; df = 78; p = 0.000) showing that these questions support the 
factorability of the correlation matrix. For criteria (3) and (4), only items with 
communality values and a factor loading of greater than 0.4 are retained, thereby 
determining which questions make significant contributions to the related constructs. 
Table 4.3 (below) shows the result of the EFA for the perceived-benefits construct.  
Table 4.3: EFA Results for the Perceived Benefits of OPE Construct 
  Internal consistency Unidimensionality  
Construct Item in scale Cronbach’s  
Alpha 
Factor loading Variance  
explained 
Eigenvalues 
1a  .892  47.28% 6.15 





 BH2  .744   
 BH3  .730   
 BH4  .743   
 BH5  .795   
 BH6  .546   
      
2b  .853  6.48% .85 
 BS1  .538   
 BS3  .805   
 BS4  .785   
 BS5  .444   
 BS6   .582   
 BH7  .514   
Based on the results of the statistical analysis, the values of communality for the DF 
items are greater than 0.4, except for one item (BS2); hence, only 12 questions out of 13 
could be kept for the factor rotation. Based on the results displayed in Table 4.3, two 
factors are extracted by a Varimax rotation, based on 53.8% of the explained variance 
having Eigenvalues that exceed a value of one. Thus, to summarize the results of EFA 
between the perceived-benefits constructs: (1) BH7 should be classified under factor 
BS; (2) one question must be deleted from this instrument (BS2) due to the factor 
loading being less than 0.4. 
4.4 Discussion and Conclusion for OPE constructs EFA Result 
As shown in Table 4.2, the design features, with two exceptions, all load onto the 
groups of design features identified within the literature. Three of the items (Cont3, 
Cont6 and Cont8) that were initially associated with the content did not load onto that 
factor but instead appear to load onto a new factor which has been named content 
integrity (CI). Two of the items (PC4 and PC5) initially associated with the presentation 
of the content did not load onto that factor, but instead appear to be related to a new 
factor which has been named multimedia graphics (MG). 
The analysis identified seven groups of design features, rather than the initial five 
proposed. These groups are: patient tailored information, interactivity, content, privacy, 
presentation of content, multimedia graphics, and interpretability. This is consistent 





by a recognized health organization, Cont6: accreditation by a health organization 
displayed and Cont8: adhering to quality guidelines) initially were associated with 
content that did not load onto that specific factor. Therefore, since these appear to 
constitute a new factor, it was decide that a new factor should be named: content 
integrity (CI). This decision was made on the basis of the fact that the aforementioned 
items appear to relate to how information is displayed in the sites, in terms of data 
integrity and creditability.  
The rest of the items (PC4: using descriptive text/captions, and PC5: using simple and 
realistic pictures that illustrate medical concepts) that were originally included in the 
presentation of content apparently were unrelated. Semantically, these items appear to 
relate to graphics and visual cues. However, the fact that respondents viewed these 
under different features indicates that graphics and video were not a part of the original 
design features. Therefore, since this appears to be a new factor, it was decided to form 
a new group under the name multimedia graphics (MG). It would be useful to include 
video and other multimedia in future studies of this kind. There have already been 
several references to such visual resources within the literature (Soyoung Kim & Stoel, 
2004).   
The results demonstrate that one item (I_act6: interactive quizzes), which originally was 
classified under interactivity features, loaded onto PTI. Initially this item was grouped 
under ‘interactivity’, based on extant literature. However, respondents viewed 
interactive quizzes as part of the tailoring features, as these quizzes usually give tailored 
feedback at the end of each questionnaire (Bock, Hudmon, Christian, Graham, & Bock, 
2010; Prochaska et al., 2008).  
The same process was repeated for the perceived-benefits construct. As shown in Table 
4.3, the perceived benefits constructs all load onto the groups of design features 
identified within the literature. Therefore, based on the results discussed in Section 
4.2.2, experts suggest that factor 1a represents the perceived benefits derived from 





social outcomes (BS). The analysis identified two groups of design features; this is 
consistent with the original sets: health benefits and social benefits.  
It was also found that one item (BH7: adherence to treatment), which was originally 
classified under the perceived benefits derived from health outcomes, was loaded onto 
the social outcomes group. Initially, this item was grouped under the health outcomes, 
as suggested by the results of the pilot test and the literature review. However, 
respondents viewed this item as part of the social outcomes. 
In summary, the construct validity of the OPE design features and the perceived 
benefits construct were both verified. This was achieved through a discussion of the 
EFA results (for OPE constructs) with the expert team. The internal consistency (i.e. 
reliability) of the overall items was examined by means of reliability analysis.  
4.5 Reliability Analysis 
A reliability analysis examines the degree of internal consistency for the 37 questions, 
both between and within constructs. This study adopts Cronbach’s alpha as a reliability 
coefficient which serves to examine the OPE instrument. Based on the recommended 
cut-off point criteria for the reliability analysis ((Burns & Burns, 2008; Coakes, 2005; 
Davis & LaCour, 2001; Santos, 1999), the inter-correlation value must be greater than 
0.35; (2) the value of Cronbach’s alpha (for deleted items) must be greater than 0.7. 
These two criteria suggest which questions need to be deleted in order to increase the 
internal consistency of this instrument. In short, if the overall reliability coefficient of 
the OPE instrument is greater than 0.7 (according to Nunnally’s criteria); this means 
that there is little error existing within such an instrument. 
4.5.1 Reliability Analysis Between the OPE Constructs. 
The purpose of examining the reliability between the OPE constructs is to recognize: (1) 
whether or not questions in this evaluation instrument have internal consistency; (2) 
which questions are not suitable for this instrument; and (3) to measure the degree of 





(for deleted items) in each question is equal to or lower than the average Cronbach’s 
alpha value, it will be retained in the instrument; otherwise it will be deleted. Table 4.4 
presents the overall results of the reliability analysis between the OPE design features 
and the perceived benefits constructs.  
Table 4.4: Reliability Test Between the OPE Design Features and the Perceived 
Benefits 
Item-Total Statistics  
   Corrected Item-Total 
 Correlation 
 Cronbach's Alpha 
 if Item Deleted           
Cronbach's Alpha 
Average 
BH1   .569  .904 .907 
BH2   .577  .903  
BH3   .561  .903  
BH4   .581  .903  
BH5   .537  .904  
BH6   .510  .904  
BH7   .586  .903  
BS1   .554  .903  
BS3   .581  .903  
BS4   .631  .902  
BS5   .503  .904  
BS6   .575  .903  
PTI1   .428  .905  
PTI2   .482  .905  
PTI3   .565  .904  
PTI4   .588  .903  
PTI5   .405  .905  
I_act1   .536  .903  
I_act2   .522  .904  
I_act3   .478  .905  
I_act4   .398  .906  
I_act5   .567  .903  
I_act6   .425  .905  
PC1   .430  .907  
PC2   .500  .907  
PC3   .576  .908  
PC4   .443  .906  
PC5   .445  .906  
Cont1   .444  .907  
Cont2   .425  .908  
Cont3   .370  .906  
Cont4   .371  .907  
Cont6   .394  .907  
Cont7   .419  .908  
Cont8   .456  .905  
I_pret1   .475  .902  
I_pret2   .364  .906  
According to the results presented in Table 4.4, the corrected Item-Total Correlation 





items) is greater than 0.8; and average value of Cronbach’s alpha for these 37 questions 
needs to be retained within this evaluation instrument.   
4.5.2 Reliability Analysis Within the OPE Constructs 
In this study, the framework originally proposed to answer RO1, RO2, and RO3 
entailed: a two (2) dimensional OPE framework with ten (10) sub-hypotheses (see 
figure 3.2), with five (5) constructs for design features (DF), and two (2) constructs for 
the perceived benefits (PB). However, after the EFA analyses were conducted, two 
additional (2) constructs were added to the DF construct, with an additional four (4) 
sub-hypotheses to represent these new constructs. Therefore, a three (3) dimensional 
OPE framework with fourteen (14) hypotheses (see Figure 4.2) will be tested. The aim 
of performing a reliability analysis within the OPE constructs is to recognize whether or 
not questions have adequate levels of internal consistency within their evaluation 
constructs; the recommended criteria mentioned in Section 4.4 were used. The overall 
results of the reliability analyses within the constructs are presented in Tables 4.5 
through to Table 4.13. 
 
Figure 4.1: Framework with the new OPE construct for chronic diseases 
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Figure 4.2: Relationships between design features, including two new constructs 
and the perceived benefits derived from health outcomes  
 
Figure 4.3: Relationships between design features, including two new constructs 






 Patient Tailored Information (PTI) 
As demonstrated within the results presented in Table 4.5, the value of the corrected 
Item-Total Correlation in each question ranged from 0.425 to 0.740 (and was thus 
greater than 0.35); the value of Cronbach’s alpha (for deleted items) in each question 
lies between 0.773 and 0.821 (and was thus greater than 0.7). The average Cronbach’s 
alpha value for these 5-questions is 0.821. All of these results meet the recommended 
criteria and indicate that all questions in this aspect of the OPE instrument are internally 
consistent within PTI constructs. In short, all questions may be retained within the PTI 
constructs. 
Table 4.5: Reliability Test Within PTI Design Features 
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average Cronbach's Alpha 
PTI1 .501 .809 .821 
PTI2 .689 .773  
PTI3 .740 .764  
PTI4 .672 .774  
PTI5 .600 .790  
I_act6 .425 .821  
 Interactivity (I-act) 
Based on the results presented in Table 4.6, the value of the corrected Item-Total 
Correlation in each question ranges from 0.562 to 0.810 (and is thus greater than 0.35). 
The value of Cronbach’s alpha (for deleted items) in each question lies between 0.793 
and 0.853 (and is thus greater than 0.7); and the average Cronbach’s alpha value for 
these 5-questions is 0.858. All results meet the recommended criteria and indicate that 
all questions in this aspect of the OPE instrument are internally consistent within the I-
act constructs. In short, all questions may be retained within the interactivity constructs. 
Table 4.6: Reliability Test Within Interactivity Design Features 
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average 
Cronbach's Alpha 
I_act1 .798 .796 .858 
I_act2 .810 .793  
I_act3 .603 .846  
I_act4 .562 .853  





 Content (Cont) 
Based on the results presented in Table 4.7, the value of corrected Item-Total 
Correlation for each question ranges from 0.520 to 0.647 (and is thus greater than 0.35). 
The value of Cronbach’s alpha (for deleted items) for each question lies between 0.675 
and 0.739 (values are thus greater than 0.7); and the average Cronbach’s alpha value for 
these 4 questions is 0.773. All of these results meet the recommended criteria, thus 
indicating that all questions in this aspect of the OPE instrument are internally 
consistent within the content constructs. In short, all questions may be retained within 
the content constructs. 
Table 4.7: Reliability Test Within Content-Design Features 
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average 
Cronbach's Alpha 
Cont1 .643 .712 .773 
Cont2 .538 .739  
Cont4 .520 .690  
Cont7 .647 .675  
 Content Integrity (CI) 
Based on the results presented in Table 4.8, the value of the corrected Item-Total 
Correlation for each question ranges from 0.552 to 0.610 (and is thus greater than 0.35). 
The value of Cronbach’s alpha (for deleted items) in each question lies between 0.673 
and 0.728 (and is thus greater than 0.7); and the average Cronbach’s alpha value for 
these 3 questions is 0.750. All of these results meet the recommended criteria and thus 
indicate that all questions in this aspect of the OPE instrument are internally consistent 
within the CI constructs. In short, all questions may be retained within the constructs of 
content integrity. 
Table 4.8: Reliability Test Within Content Integrity Design Features 
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average 
Cronbach's Alpha 
Cont3 .610 .728 .750 
Cont6 .571 .673  





 Presentation of Content (PC) 
Based on the results presented in Table 4.9, the value of the corrected Item-Total 
Correlation in each question ranges from 0.442 to 0.636 (and is thus greater than 0.35). 
The Cronbach’s alpha value (for deleted items) for each question lies between 0.464 and 
0.701 (and is thus greater than 0.7); and the average Cronbach’s alpha value for these 3 
questions is 0.706. All of these results meet the recommended criteria and thus indicate 
that all questions in this aspect of the OPE instrument are internally consistent within 
the PC constructs. In short, all questions may be retained within the constructs of 
presentation of content. 
Table 4.9: Reliability Test Within Presentation of Content (PC) Design Features  
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average Cronbach's Alpha 
PC1 .500 .643 .706 
PC2 .636 .464  
PC3 .442 .701  
 Multimedia Graphics (MG) 
Based on the results presented in Table 4.10, the value of the corrected Item-Total 
Correlation in each question ranges from 0.442 to 0.636 (and is thus greater than 0.35). 
The value of Cronbach’s alpha (for deleted items) was not obtained for only two 
questions; the average Cronbach’s alpha value for these 2 questions is 0.753. All of 
these results meet the recommended criteria and thus indicate that all questions in this 
aspect of the OPE instrument are internally consistent within the MG constructs. In 
short, all questions may be retained within the constructs of multimedia graphics. 
Table 4.10: Reliability Test Within Multimedia Graphics (MG) Design Features 
 Corrected Item-Total 
Correlation 




PC4 .606 . .753 
PC5 .606 .  
 Interpretability (I-pret) 
Based on the results presented in Table 4.11, the value of the corrected Item-Total 





value of Cronbach’s alpha (for deleted items) was not obtained for only two questions; 
the average Cronbach’s alpha value for these 2 questions is 0.710. All of these results 
meet the recommended criteria, thus indicating that all questions in this aspect of the 
OPE instrument are internally consistent within the I-pret constructs. In short, all 
questions may be retained within the constructs of interpretability. 
Table 4.11: Reliability Test Within Interpretability (I-Pret) Design Features 
 Scale Variance if Item Deleted Cronbach's Alpha if Item Deleted Average 
Cronbach's Alpha 
I_pret1 .417 . .710 
I_pret2 .596 .  
 
 Perceived benefits derived from health outcomes (BH) 
Based on the results presented in Table 4.12, the value of the corrected Item-Total 
Correlation for each question ranges from 0.616 to 0.765 (and is thus greater than 0.35). 
The value of Cronbach’s alpha (for deleted items) in each question lies between 0.865 
and 0.890 (and is thus greater than 0.7); and the average Cronbach’s alpha value for 
these 6 questions is 0.892. All of these results meet the recommended criteria and thus 
indicate that all questions within this aspect of the OPE instrument are internally 
consistent within the BH constructs. In short, all questions may be retained within the 
perceived benefits derived from health outcomes construct. 
Table 4.12: Reliability Test Within Perceived Benefits From Health Outcomes 
(BH) 
 Corrected Item-Total 
Correlation 




BH1 .673 .881 .892 
BH2 .754 .868  
BH3 .755 .867  
BH4 .749 .868  
BH5 .765 .865  
BH6 .616 .890  
 Perceived benefits derived from social outcomes (BS) 
Based on the results presented in Table 4.13, the value for the corrected Item-Total 





The value of Cronbach’s alpha (for deleted items) in each question lies between 0.817 
and 0.844 (and is thus greater than 0.7); and the average Cronbach’s alpha value for 
these 6 questions is 0.853. All of these results meet the recommended criteria and thus 
indicate that all questions within this aspect of the OPE instrument are internally 
consistent within the BS constructs. In short, all questions may be retained within the 
constructs of perceived benefits derived from social outcomes. 
Table 4.13: Reliability Test Within Perceived Benefits Derived From Social  
utcomes (BS) 
 Corrected Item-Total Correlation Cronbach's Alpha if Item Deleted Average 
Cronbach's Alpha 
BS1 .604 .835 .853 
BS3 .659 .826  
BS4 .685 .821  
BS5 .566 .844  
BS6 .702 .817  
BH7 .630 .831  
4.6 Correlation Tests 
Within the context of quantitative research approaches, correlation analyses examine the 
strength of the relationship between the OPE constructs. Such analyses result in a 
correlation coefficient value ranging from -1 to 1. In other words, the correlation 
coefficient indicates the strength and direction of the relationship existing between the 











**Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 
On the basis of the results presented in Table 4.14, it can be concluded that each 
correlation coefficient is statistically significant (p>α = 0.01); and that each correlation 
coefficient value is greater than 0.3 (specifically, from 0.3 to 0.697). Therefore, these 
results confirm that the constructs in the proposed framework are positively correlated 
and could thus be used for testing OPE constructs.  
4.7 Conclusion  
The overall results of the reliability and correlation tests between the constructs of OPE 
(displayed from Table 4.5 to Table 4.14) can be summarized as follows: (1) the average 
value of Cronbach’s alpha between the constructs is 0.906, and the average values of 
Cronbach’s alpha within the OPE constructs are 0.821, 0.858, 0.773, 0.750, 0.706, 
0.753, 0.710, 0.892, and 0.853; (2) all inter-correlation values (tested both within and 
between constructs) are greater than 0.35; and (3) all the correlation coefficient values 
existing between the OPE constructs are greater than 0.3 (Coakes, 2005). In summary, 
these results indicate that all 37 questions may be retained in this instrument, since the 
results of the reliability testing indicate a high degree of internal consistency. The 
Table 4.14: Correlation Analysis Between OPE Design Features and the 
Perceived Benefits 
 BH BS PTI I_act Cont CI PC MG I_pret 
BH  1         
          
BS  .697
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proposed constructs of the OPE instrument can thus be used to collect information 
which measures the effect existing between the design features and the perceived 
benefits of OPE for examining the fourteen (14) hypotheses provided in Figures 4.2 and 
4.3. Table 4.15 summarizes the numbers of questions included in each OPE construct; 
this may be used to answer RQ2. 
 Table 4.15 Questions in Each OPE Instrument 
OPE constructs  Question 
Patient tailored information (PTI)  5 
Interactivity (I-act)   5 
Content (Cont)  4 
Presentation of Content (PC)  3 
Interpretability (I-pret)  2 
Content Integrity (CI)  3 
Multimedia graphics (MG)  2 
PB of Health outcomes (BH)  6 
PB of Social outcomes (BS)  6 
 Total 37 
4.8 Distribution of the OPE Design Features and the Perceived Benefits 
Construct 
This section describes the distribution of the various constructs within the research 
model. The objective of this is to provide a general understanding regarding each 
participant’s opinion of each construct in the research model and, therefore, to 
understand more about the characteristics of the sample tested within this research. 
Table 4.16 highlights the statistical distribution (mean and standard deviation) of the 
scores of the various constructs in the research model. The scores were based on a 5 
point Likert scale, ranging from ‘1’ (strongly disagree) to ‘5’ (strongly agree). The 
mean scores represented the average of the scores for the whole sample (215 







Tables 4.16 Distribution (Mean and Standard Deviation) for Both Constructs 
 Sample Size Mean Std. Deviation 
BH 215 3.9167 .58648 
BS 215 3.6961 .64070 
PTI 215 4.0917 .51296 
I-act 215 3.2979 .79636 
Cont 215 4.1978 .47991 
CI 215 4.3264 .54976 
PC 215 3.6119 .72672 
MG 215 4.2534 .58330 
I-pret 215 4.2630 .60362 
4.9 Structural Model 
Examining the structural model allows for an assessment of the explanatory power of a 
research model. In other words, the question of how much variance in the dependent 
variable(s) can be accounted for by the independent variable(s), is answered. In this 
research, the goal of the analysis was to examine the effect of OPE design features on 
the perceived benefits of OPE sites. In PLS, this can be done by examining the R
2
 
(explained variance) scores for the dependent variables of interest, as shown in Table 
4.17 below: 
Table 4.17: Variance Accounted for R2 for Dependent Variables 
Endogenous variable R2 
perceived benefits from health outcomes (BH) .250 
perceived benefits derived from social outcomes(BS) .310 
Falk and Miller (1992) suggested that the R
2
 for an endogenous variable should be 
greater than 0.1 (Falk & Miller, 1992). As such, based on Table 4.17 the endogenous 
variables can be considered satisfactory as they are both greater than 0.1. The preceding 
table indicates that the proposed research model explains 21.0% of the total variance of 
BH and 31.0 % of the total variance of the BS. Examining the conceptual model allows 
for the inspection of various paths in this study; as such, this examination (1) either 
confirmed or rejected each proposed hypotheses, and (2) compared the impact between 
various independent constructs upon the dependent variable’s construct. In the 





confirm or reject the proposed hypotheses by using a multivariate analysis (Joseph F 
Hair et al., 2006) .  
4.10 Hypotheses Testing 
PLS allows for the examination of the strength and the significance (or insignificance) 
of each structural path or hypothesis. To do this, PLS calculates the coefficient, or a beta 
(𝛽) value, which indicates the strength of each path and signifies the unique contribution 
that the independent variables make in explaining the variance of the dependent 
variable. In addition, PLS provides an output on the statistical significance (or 
insignificance) of each hypothesis or path by applying a bootstrapping analysis (Chin 
1998). Figure 4.4 presents the results of the PLS analysis conducted upon the structural 
model. 
 









 value of 0.250 suggests that 25.0% of the variance in BH can be explained by 
(1) the design features construct and (2) the SOC construct. However, upon closer 
examination, only the design features construct was significantly related (𝛽 = 0.4978 
p<0.05); the SOC construct was not significant (𝛽  = -0.039, p<0.05). Thus, H1 is 
supported and H3 is not supported. 









H1 Design features to BH 0.498 5.2369 0.00 Yes 
H2 Design features to BS 0.555 7.1209 0.00 Yes 
H3 SOC toward design features -0.003 0.6874 0.25 No 
H4 SOC toward BH -0.039 0.4184 0.34 No 
H5 SOC toward BS -0.047 0.5453 0.29 No 
The R
2
 value of 0.310 suggests that 31% of the variance in BS can be explained by (1) 
the design features construct and (2) the SOC construct. However, upon closer 
inspection, only the design features construct was significantly related (𝛽  = 0.555, 
p<0.05), whilst the SOC construct was not significant (𝛽 = 0.077, p<0.05). Thus, H2 is 
supported and H4 is not supported. 
This research model also reveals that the SOC construct has no significant influence on 
the design features (𝛽 = 0.003, p<0.05). As such, H5 must be rejected.  
Table 4.19 shows a further breakdown of hypotheses H1 and H2. 
Table 4.19: Path Coefficient and Hypothesis Testing – Benefits From Health 
Outcome 




H1a PT1 toward BH 0.2505 4.1270 0.00 Yes 
H1b I-act toward BH 0.2169 3.9263 0.00 Yes 





H1d PC toward BH 0.0731 2.7665 0.00 Yes 
H1e I-pret toward BH 0.0485 3.0852 0.00 Yes 
H1f CI toward BH 0.1095 4.0133 0.00 Yes 
H1g MG toward BH -0.0001 0.0488 0.48 No 
Path coefficient and hypothesis testing – benefits derived from social outcomes 




H2a PT1 toward BS 0.2792 5.251 0.00 Yes 
H2b I-act toward BS 0.2418 4.742 0.00 Yes 
H2c Cont to BS 0.0770 2.208 0.01 Yes 
H2d PC toward BS 0.0815 2.831 0.00 Yes 
H2e I-pret toward BS 0.0541 3.306 0.00 Yes 
H2f CI toward BS 0.1220 4.191 0.00 Yes 
H2g MG toward BS -0.0001 0.050 0.48 No 
The R
2
 value of 0.250 suggests that 25.0% of the variance in BH can be explained by 
(1) PT1, (2) I-act, (3) Cont, (4) PC, (5) I-pret, (6) CI, and (7) MG. However, a closer 
inspection indicates that (1) PT1, (2) I-act, (3) Cont, (4) PC, (5) I-pret, and (6) CI were 




 value of 0.310 suggests that 31.0% of the variance in BS can be explained by (1) 
PT1, (2) I-act, (3) Cont, (4) PC, (5) I-pret, (6) CI, and (7) MG. However, a closer 
inspection indicates that: (1) PT1, (2) I-act, (3) Cont, (4) PC, (5) I-pret, and (6) CI were 
significantly related to BS. Based on this, H2a through to H2f are supported (refer to 
Table 4.18). 
The results indicate that multimedia graphics is not a significant predictor in terms of 
the perceived benefits derived from health and social outcomes. Based on this, H1g and 
H2g are not supported (refer to Table 4.19). Stages of change construct are not 





respondents and also may be due to respondent has less exposure to web based patient 
education sites.   
In establishing the quality of a research study, it is important to address any possible 
threats to the validity of the study and the results. This is particularly important for 
empirical research, wherein multiple threats often exist. In this study, several steps were 
taken in order to address validity threats. This was done through, for example, (1) the 
use of multiple dimensions in measuring a construct; and (2) conducting pilot testing 
prior to the final data collection. Although these steps were taken, a discussion of 
validity threats remains necessary in order to accurately assess the strengths and 
limitations of this study with regard to the validity of the outcomes. 
4.11 Validity Threats  
This section discusses the validity threats present within this study. The two most 
common and important validity threats are discussed: (1) multicollinearity and (2) 
inadequate sample size. A failure to address these threats may result in false research 
claims (Sharma et al. 2009) 
4.11.1 Multicollinearity  
Multicollinearity refers to a situation in which two or more independent variables (IVs) 
within a construct are highly correlated with one another (Tabachnick and Fidell 2007). In 
other words, within a set of IVs some IV-variables will be predicted by other IVs. 
Multicollinearity results in an inflation of the standard error of the regression coefficient, 
thus resulting in a decreased significance level of a research study. In this study, the 
multicollinearity test for the instrument items was conducted by calculating the scores for 
both tolerance and Variance Inflation Factor (VIF). This was done through multiple 
regression analyses using SPSS 19.0, in which all of the instrument items were subjected as 
independent variables (IVs); and a criterion measure was subjected as the dependent 
variable (the latter was constituted by one randomly selected item from the team 





collinearity diagnostics, any one of the team performance measurement scale items could 
have been chosen as the dependent variable. Table 4.20 shows the results of this analysis. 
Table 4.20: Variance Inflation Factor (VIF) and Tolerance Values for the *37 
Instrument Scale Items 
Items  Tolerance  VIF  Items  Tolerance  VIF  
BH2 .324 3.082 I_act2 .092 9.915 
BH3 .324 3.086 I_act3 .501 1.995 
BH4 .289 3.458 I_act4 .572 1.749 
BH5 .324 3.090 I_act5 .405 2.470 
BH6 .377 2.652 Cont1 .462 2.166 
BS1 .491 2.036 Cont2 .642 1.557 
BS3 .333 3.003 Cont4 .597 1.675 
BS4 .305 3.281 Cont7 .563 1.777 
BS5 .411 2.434 Cont3 .470 2.129 
BS6 .352 2.844 Cont6 .460 2.174 
BH7 .427 2.341 Cont8 .528 1.892 
PTI1 .458 2.184 PC1 .560 1.786 
PTI2 .331 3.018 PC2 .417 2.399 
PTI3 .303 3.301 PC3 .521 1.921 
PTI4 .371 2.697 PC4 .484 2.065 
PTI5 .486 2.059 PC5 .490 2.041 
I_act6 .580 1.724 I_pret1 .616 1.622 
I_act1 .088 8.387 I_pret2 .455 2.198 
a. Dependent Variable: BH1 
Based on the preceding table, the results do not appear to have violated the multicollinearity 
cut-off points: a VIF value that is greater than 10 and a tolerance value that is less than 0.10. 
Thus, these results suggest that no collinearity was present, thereby ruling out the possibility 
of any redundancy amongst the instrument’s items. 
4.11.2 Sample Size 
The size of a sample is usually determined on the basis of the objectivity of the research 
and also the type of tests that will be employed during the data analysis. There is little 





instances; however, a general rule of thumb is that the larger a sample is, the better 
(Pallant 2007). Table 7.21 (below) lists some of the key authors who have addressed 
issues relating to sample size. 
Table 4.21: Sample Size Issues and Key Authors 
Sample size  Key authors  
Ratio of participants:  
(1) Between 5 to 10 participants for each 
measurement item or  
(2) Minimum of 150 participants.  
 
Pallant (2007) and Tabachnick and Fidell 
(2007)  
100 participants.  Hair et al. (2006)  
200 participants.  Boomsma and Hoogland (2001)  
Model complexity: Between 3 to 5 
participants (for every item).  
Bollen (1989)  
Minimum of 10 to 20 participants for each 
measurement item.  
Mitchell (2001)  
Less than 100 participants are not 
appropriate.  
Kline (2005)  
Most previous studies: About 250 to 500 
participants.  
Schumacker and Lomax (2004)  
Rule of thumb (SEM PLS):  
(1) 10 times the number of measurement items 
or  
(2) 10 times the number of structural paths.  
 
Henseler et al.(2009  
As the data collected within this study was analysed using the Structural Equation 
Modeling (SEM) technique, there is a need to ensure that the sample size is above a 
specified minimum standard in order to meet the objectives of this study. Thus, in 
applying the SEM technique, extra care must be taken to ensure that the collected 
sample is adequate; this is because covariance and correlations are less stable when 
estimated from smaller sample sizes (Kline 2005; Tabachnick and Fidell 2007). 
Moreover, small samples provide less power to detect significant path coefficients and 
they also have the tendency to produce instability (i.e. sample error) in the covariance 
matrix, which then leads to an impossible outcome and a less than satisfactory 





It has been noted that the appropriate size for a sample is dependent on the ratio of the 
participants to the measurement items; hence, between five and ten participants should 
be assigned to each measurement item (i.e. there should be a minimum of 150 
participants) (Pallant 2007; Tabachnick and Fidell 2007). However, according to Hair et 
al. (2006), 100 participants should be the minimum sample size required in order to 
ensure an appropriate data analysis when using the SEM technique. On the other hand, 
some have asserted that the SEM technique may only be used when the sample is made 
up of at least 200 participants (Boomsma and Hoogland 2001). 
Model complexity is also a criterion for estimating the appropriate sample size. Bollen 
(1989) recommends a ratio of between three and five participants for every item in the 
research model; whilst Bentler (2006) suggests a ratio of five participants per item. 
Furthermore, Mitchell (2001) suggests a minimum sample of 10 to 20 participants for 
each item in the tested research model; whilst Kline (2005) argues that a sample size of 
less than 100 participants is not appropriate for SEM. 
In a literature review, Schumacker and Lomax (2004) note that most of the extant 
studies had used sample sizes of between 250 to 500 participants; and that any sample 
size that is within this range is considered appropriate by most researchers. A rule of 
thumb was suggested by Henseler et al. (2009), for determining the requisite sample 
size when using partial least squares (PLS) analysis in the SEM technique. The authors 
made the following suggestions: (1) that 10 times the number of items should be placed 
on the scale with the largest number of formative items; or (2) 10 times the number of 
structural paths should be directed at a particular construct within the structural path 
model. Based on the above studies (see Table 4.20), there seems to be little consensus 
between researchers regarding the sample size that is appropriate. Thus, a sample size of 
215 participants (including 141 patients/carers) was considered to be of an adequate size 







4.12 Chapter Summary 
In the first part of this chapter, and in order to determine which questions in the 
instrument are supposed to examine the OPE construct and classify question into 
suitable OPE construct, this study has implemented the Principle Component Method 
with a Varimax rotation during the EFA, in order to validate the construct validity. The 
latter decision was based upon the recommended criteria: (1) that the value of KMO 
must be greater than 0.70; (2) that the value of Bartlett’s Test of Sphericity test must be 
lower than 0.05 (p<α = 0.05); (3) that the value of communality must be greater than 
0.4; and (4) that the value of the factor in each question must be greater than 0.4. Thus, 
the validity of the design features and the perceived benefits of OPE constructs was 
confirmed by performing an EFA.  
This thesis has also adopted reliability and correlation analyses in order to examine the 
degree of internal consistency inherent to the 37 questions – both between constructs 
and within constructs. The latter decision was based on the recommended cut-off point 
criterion for reliability analysis: (1) that the value of the inter-correlation must be 
greater than 0.35; and (2) that the value of Cronbach’s alpha (for deleted items) must be 
greater than 0.7; and also that the recommended criteria for the value of each correlation 
coefficient existing between constructs must be greater than 0.3. 
In summary, based on the aforementioned results – i.e. the EFA, the reliability test and 
the correlation tests – research question one (RQ1) was answered: what are the relevant 
constructs that are involved when developing OPE sites for chronic disease patients? 
The overall regression analysis demonstrated that certain OPE design features impacted 
on the perceived benefits derived from health outcomes; and only two OPE design 
features indicated a positive influence on the perceived benefits derived from social 
outcomes. Research question two (RQ2: How do OPE site design features affect the 
perceived benefits of OPE?) and three (RQ3: Does the patient’s SOC have an effect on 






The following chapter discusses the results from the patient/carer sample that was 
collected using a different set of questionnaires – one that captured data on not only 
OPE design features, but also on the perceived benefits of OPE and the patients’ stages 
of change. Stages of change – in the form of categorical variables – were used to 
examine the different perceptions regarding the OPE design features and the perceived 







5 CHAPTER 5 Data Analysis (Patients/Carers)  
 
5.1 Introduction 
Chapter four has discussed the results of the analysis performed using the combined 
sample data (i.e. both patients/carers and health professionals) in order to answer RQ1, 
RQ2, and RQ3. However, in order to answer RQ4 and RQ5, only the patient/carer 
sample is used; this is because the aforementioned sample measures how the difference 
in the patients’ perceptions toward the design features of OPE was affected according to 
each patient’s of stage of change. (RQ4) the differences in patients perception toward 
the perceived benefits of using an OPE according to patients stages of change and 
(RQ5) the differences in patients perception toward the OPE design features according 
to patients stages of change. Therefore, the instrument established by the pilot test in 
chapter three (which is only relevant for the patient/carer sample), will be used to 
examine research hypotheses RQ4 and RQ5 in terms of assessing both reliability and 
validity. 
It is also essential to examine a question-based survey in order to examine the construct 
validity and the reliability. This can be done by (1) using an Exploratory Factor 
Analysis (EFA) to test the construct validity; (2) using a correlation analysis; and (3) 
determining Cronbach’s alpha in order to test the construct’s reliability (Fayers & 
Machin, 2007). Using SPSS 19 (as discussed in section 3.11), the aforementioned 
standardization rules for examining the construct validity and reliability will be used in 
order to perform the analyses discussed in this chapter. 
5.2 Sample Profile  
One hundred and forty-five (145) participants answered this instrument during the data 
collection period. Data management and cleaning methods were subsequently applied 





research samples within this study, as 4 participants did not complete 95% of the 
questions. Detailed information regarding the code-book for the data is presented in 
appendix D; Table 5.1 presents the demographic information of the participants. 
illustrated by Table 5.1, the participant ratio indicates that 68.8% of the respondents 
were female and 31.2% were male. Regarding the ages, the largest age group was 
constituted by those of ages between 35-44 years, followed by the 55-64 year-old group. 
 
All participants were competent in using a computer, with 64% being very competent 
and the rest being somewhat competent. As for the frequency of Internet use, 86% said 
that they use the Internet once or more per day, followed by those who use it a few 
times a week (14%). Out of 141 respondents, only 1 said that they hardly use the 
Internet, whilst 122 chose the ‘once or more a day’ option; and 18 chose the ‘a few 
times a week’ option. Respondents were also asked to choose their estimated stage of 
change (out of 5 stages); the statistics indicate that 10 respondents were in stage 1, 8 
Table 5.1 Characteristics of the Participants (Patients/Carers) 
Characteristic Total N % 






Age 25 to 34 years 
35 to 44 years 
45 to 54 years 
55 to 64 years 

















Frequency of Internet use Once or more a day 
A few times a week 


























were in stage 2, 25 were in stage 3, 31 were in stage 4, and 67 respondents were in stage 
5. In short, the sample profile provides guidance regarding the respondents’ 
demographics, including the data that was important for testing the potential moderating 
effect of the patients’ stages of change. 
5.3 Exploratory Factor Analysis (EFA)  
The same processes that were discussed in Chapter 4 were repeated here, but only 
within the patient/carer sample. The aim of confirming the construct validity is to 
measure which questions of an instrument are actually measuring what they are 
supposed to be measuring. This also helps researchers to classify questions into suitable 
groups regarding the OPE design features and the perceived benefits constructs. Within 
the EFA this study implements the Principle Component Method with a Varimax 
rotation in order to confirm the construct validity of the instrument. Traditionally, there 
are four recommend cut-off point criteria for performing an EFA. First, the value of the 
Kaizer-Mayer-Olkin (KMO) measure indicates the proportion of variance in the 
attributes that is caused by the original constructs; thus, if the value of KMO is close to 
1.0, this indicates that the data is suitable for performing a factor analysis. Accordingly, 
the recommended cut-off point for KMO is 0.70, which means the value of KMO must 
be greater than 0.70.  
Second, Bartlett’s Test of Sphericity identifies whether the attributes are related to one 
another and if they are suitable for the process of structure recognition. As a result, the 
value obtained must be lower than 0.05 (p<α = 0.05); if the aforementioned value meets 
this criterion, it suggests that the attributes in the current data are related and that they 
are suitable for performing a factor analysis.  
Third, the value of the communality is the squared multiple correlation of the attributes 
with the OPE construct, which must be greater than 0.4. Fourth, the value of the factor 
loadings for each question must be greater than 0.4, otherwise the item must be deleted 
from the instrument. To summarize, if the values for a question do not meet all four of 





In this section, an EFA is performed on the design features of OPE from the 
patient/carer data, in order to assess the construct validity existing between the OPE 
design-features constructs and the perceived benefits constructs. This research 
proceeded under the assumption that if the 40 question instrument meets the 
aforementioned three criteria, then it could be regarded as an appropriate instrument for 
testing OPE as per the three proposed research hypotheses (H3, H4 and H5); however, 
the latter applies to the patient/carer data only. 
5.3.1 EFA for OPE Design Features Construct from the Patient/Carer 
Perspective 
On the basis of the recommended criteria for an EFA conducted on the design-features 
constructs, the statistical analysis indicates that: (1) the value of KMO is 0.809, which 
exceeds the recommended value of 0.70. Thus, the questions may be suitable for 
performing an EFA. (2) The value of Bartlett’s Test of Sphericity is highly significant 
(χ² = 2259.872; df = 351; p = 0.000); this suggests that these questions support the 
factorability of the correlation matrix. For criteria (3) and (4), only items with 
communality values and a factor loading greater than 0.4 were retained as suitable for 
determining which questions make a significant contribution to the related constructs. 
Table 5.2 shows the results of the EFA for the design-features construct from the 






Based on the results of the statistical analysis, the communality values for OPE design 
features (DF) from the perspectives of patients/carers were all greater than 0.4, except 
for four items (I_act6, Cont7, Cont8 and PC6). Hence, only 23 out of 27 questions could 
be retained for factor rotation. Based on the results presented in Table 5.2, six (6) 
factors were extracted by means of a Varimax rotation, based on 56.8% of the explained 
variance with Eigenvalues exceeding one. The results of the EFA which was applied to 
the OPE design features construct are summarized as follows: (1) PC4 and PC5 should 
be combined into a new factor called factor E; and (2) four questions need to be deleted 
from this instrument (I_act6, Cont7, Cont8 and PC6) due to their factor loadings being 
less than 0.4. 
 
Table 5.2: EFA result for design features elements for patient/carer 
  Internal consistency Unidimensionality 
Factor Item in scale Cronbach’s  
Alpha 
Factor loading Variance  
explained 
A  .885  14.90% 
 PTI1  .862  
 PTI2  .833  
 PTI3  .805  
 PTI4  .627  
 PTI5  .609  
B  .875  14.11% 
 I-act1  .917  
 I-act2  .909  
 I-act3  .644  
 I-act4  .627  
 I-act5  .597  
C  .766  11.73% 
 Cont1   .634  
 Cont2  .623  
 Cont3  .621  
 Cont4  .567  
 Cont5  .527  
 Cont6  .501  
  .726  6.68% 
D PC1   .605  
 PC2  .600  
 PC3  .591  
E  .767  4.08% 
 PC4  .646  
 PC5  .524  
F  .722  5.25% 
 I-pret1  .617  





5.3.2 EFA for the Perceived Benefits Construct From the Patient/Carer 
Perspective  
Following the recommended criteria of EFA for the perceived benefits of OPE 
constructs (from the patient/carer perspective), the statistical analysis indicates that: (1) 
the value of KMO is 0.913 (which exceeds the recommend value of 0.70); thus, the 
questions may be suitable for performing an EFA. (2) The value of Bartlett’s Test of 
Sphericity is highly significant (χ² = 1306.390; df = 78; p = 0.000); this suggests that 
these questions support the factorability of the correlation matrix. For criteria (3) and 
(4), only items with communality values and a factor loading greater than 0.4 are 
retained as a means of determining which questions make a significant contribution to 
the related constructs. Table 5.3 (below) illustrates the results of EFA for the perceived 
benefits constructs from the perspective of the patients/carers.  
 
Thus, the statistical analysis demonstrates that the communality values for the perceived 
benefits (PB) items are all greater than 0.4, except for one item (BS2). Hence, only 12 
questions out of 13 questions can be retained for factor rotation. On the basis of the 
results presented in Table 5.3, two factors were extracted by means of a Varimax 
Table 5.3: EFA Results for the Perceived Benefits of OPE Construct From the 
Patient/carer’s Perspective 
  Internal consistency Unidimensionality 
factor Item in scale Cronbach’s  
Alpha 
Factor loading Variance  
explained 
1a  .926  54.96% 
 BH1  .841  
 BH2  .771  
 BH3  .728  
 BH4  .699  
 BH5  .692  
 BH6  .620  
 BH7  .595  
2b  .871  5.70% 
 BS1  .773  
 BS3  .757  
 BS4  .715  
 BS5  .612  





rotation; Varimax was chosen because 60.7% of the explained variance had Eigenvalues 
exceeding one. The results of the EFA between the perceived benefits construct can be 
summarized as follows: (1) BH7 initially had a cross-loading across both factors; 
however, it had a higher loading value for factor A in comparison to factor B. 
Therefore, BH7 should be classified under factor B. (2) one question must be deleted 
from this instrument (BS2) due to the factor loading being less than 0.4. 
5.4 Discussion and Conclusion  
As illustrated in Table 5.2, the OPE design features (with four exceptions) all load onto 
the groups of design features identified within the literature. Two items (PC4 and PC5) 
that were initially associated with the presentation of content did not load onto the PC 
factor but instead appeared to relate to a new factor which has been named multimedia 
graphics (MG). 
 The analysis identified six groups of OPE design features (from the perspective of the 
patients/carers), rather than the initially predicted five groups. These groups are as 
follows: patient tailored information; interactivity; content; privacy; presentation of 
content; and multimedia graphics and interpretability. This is consistent with the 
original groups of features except that two of the items (PC4: uses descriptive 
text/captions and PC5: uses simplistic and realistic pictures illustrating medical 
concepts), which were originally included within ‘presentation of content’, apparently 
do not belong there. Semantically, these items appear to relate to graphics and visual 
cues. Originally these were described simply as “graphics” features; however, given that 
respondents saw these as being different, it was conceded that video was not a part of 
the original design features. If it had been, it would probably have fallen into the 
aforementioned group; as such, a new group was formed: multimedia graphics (MG). It 
would be useful to include video and other multimedia in future studies of this kind, and 
such concerns have been noted within the literature (Soyoung Kim & Stoel, 2004).   
The above process was repeated similarly for the perceived benefits construct. As 





perceived benefits identified within the literature. Factor 1a denotes perceived benefits 
derived from health outcomes (BH) and factor 2b denotes perceived benefits derived 
from social outcomes (BS). This is consistent with the original sets of benefits (health 
benefits and social benefits), with two exceptions. The first exception is the case of 
“adherence to treatment”, which loaded onto both of the underlying factors with values 
of .595 and .507 respectively. The second exception is the case of ‘ease-of-access to 
educational material’; and this failed to load on either of the factors. Therefore, these 
were excluded during subsequent construct testing. The higher value of .595 indicated a 
loading onto factor 1a (BH), which was where this benefit was originally placed. The 
existence of such a weak cross-loading brings into question whether “adherence to 
treatment” should be inserted into the (BH). Notwithstanding this caveat, it seems 
illogical that “adherence to treatment” should represent anything other than the 
perceived benefits derived from health outcomes.  
In summary, this study has confirmed the construct validity of the OPE design features 
and the perceived benefits of OPE constructs. The next step is to examine the internal 
consistency (i.e. reliability) of the entire set of items by using a reliability analysis; and 
assessing the unidimensionality of the items used for the OPE design features and the 
perceived benefits of OPE from the perspectives of the patients/carers. 
5.5 Reliability Analysis  
A reliability analysis aims to examine the degree of internal consistency between and 
within the constructs for the 35 questions. This study adopts Cronbach’s alpha value 
(i.e. the reliability coefficient) in order to examine the OPE instrument. The latter is 
based on the recommended cut-off point criteria for reliability analyses (Burns & Burns, 
2008; Coakes, 2005; Davis & LaCour, 2001; Santos, 1999), the inter-correlation value 
must be greater than 0.35. Additionally, the value of Cronbach’s alpha (for deleted 
items) must be greater than 0.7. In order to increase the internal consistency of this 
instrument, these two criteria will be used to determine which questions must be 





the perceived benefits constructs is greater than 0.7 (as per Nunnally’s criteria), then 
this means that there is little error in the instrument. 
In this section, the value of Cronbach’s alpha is used to examine (1) the questions 
between OPE design features and perceived benefits constructs (i.e. the overall 
reliability coefficient); and (2) the questions within the OPE design features and the 
perceived benefits constructs. This study proceeded upon the assumption that if this 37 
question instrument meets the recommended criteria of these two examinations, the 
questionnaire possesses a high level of internal consistency; this would suggest that the 
questionnaire is appropriate for reducing measurement error.  
5.5.1 Reliability Analysis Between the OPE Constructs 
The aim of assessing the reliability between the OPE design features and the perceived 
benefits construct is to determine: (1) whether or not the questions within this 
evaluation instrument have internal consistency; (2) which questions are not suitable for 
this instrument; and (3) the degree of measurement error in this instrument.  
In this section, if the value of Cronbach’s alpha (for deleted items) in each question is 
equal to or lower than the average Cronbach’s alpha value, the item is retained within 
this instrument; otherwise it is deleted. Table 5.4 presents the overall results of the 
reliability analysis between the OPE constructs.   
Table 5.4: Reliability Test Between the OPE Design Features and the Perceived 









BH1 .614 .921 .924 
BH2 .656 .920  
BH3 .616 .921  
BH4 .662 .920  
BH5 .591 .921  
BH6 .559 .921  
BH7 .654 .920  
BS1 .593 .921  
BS3 .665 .919  
BS4 .714 .921  





BS6 .696 .920  
BS3 .672 .922  
PTI1 .495 .921  
PTI2 .590 .921  
PTI3 .631 .921  
PTI4 .581 .922  
PTI5 .513 .921  
I_act1 .557 .921  
I_act2 .552 .921  
I_act3 .539 .924  
I_act4 .406 .920  
I_act5 .618 .924  
Cont1 .378 .924  
Cont2 .392 .923  
Cont3 .385 .924  
Cont4 .426 .924  
Cont5 .361 .924  
Cont6 .411 .923  
PC1 .409 .924  
PC2 .444 .924  
PC3 .421 .923  
PC4 .357 .924  
PC5 .429 .924  
I_pret1 .428 .923  
I_pret2 .451 .921  
According to the results presented in Table 5.4, the corrected Item-Total Correlation 
value in each question is greater than 0.35. The value of Cronbach’s alpha (for deleted 
items) is greater than 0.8; and the average value of Cronbach’s alpha for these 35 
questions must be retained within this evaluation instrument for measuring consumers’ 
opinions regarding OPE constructs. 
5.5.2 Reliability Analysis within the OPE Design Features and the Perceived 
Benefits Construct from the Patient/carer’s Perspective 
The aim of conducting a reliability analysis within the OPE design features and the 
perceived benefits constructs is to recognize whether or not the questions are internally 
consistent within the OPE constructs; the recommended criteria that were discussed in 
Section 5.3 were also used in this instance. The overall results of the reliability analyses 







Figure 5.1: Design features of OPE chronic disease from the patient/carer 
perspective 
 Patient tailored information (PTI) 
The results presented in Table 5.5 indicate that the corrected Item-Total Correlation 
values for each question range from 0.591 to 0.824 (and are thus greater than 0.35). The 
value of Cronbach’s alpha (for deleted items) in each question lies between 0.884 and 
0.884 (all are thus greater than 0.7); and the average Cronbach’s alpha value for these 5 
questions is 0.884. All of these results meet the recommended criteria and thus indicate 
that all questions in this part of the PTI instrument are internally consistent within PTI 
features. In short, all questions must be retained within the features of PTI. 
Table 5.5: Reliability Test Within PTI Design Features 
 Corrected Item-Total 
Correlation 




PTI1 .591 .884 .884 
PTI2 .824 .834  
PTI3 .803 .840  
PTI4 .782 .843  










Design features of OPE Sites: 
Patient Tailored Information (PTI) 
Interactivity (I-act) 
Presentation of Content (PC) 
Content (Cont) 
Interpretability (I-pret) 






 Interactivity (I-act) 
Based on the results presented in Table 5.6, the corrected Item-Total Correlation value 
for each question ranges from 0.610 to 0.836 (and all are thus greater than 0.35). The 
value of Cronbach’s alpha (for deleted items) in each question lies between 0.823 and 
0.875 (all are thus greater than 0.7); and the average Cronbach’s alpha value for these 5 
questions is 0.878. All of these results meet the recommended criteria and thus indicate 
that all questions in the PTI features of the OPE instrument are internally consistent. In 
short, all questions may be retained within the features of interactivity. 
Table 5.6: Reliability Test Within Interactivity Design Features 
 Corrected Item-Total 
Correlation 





I_act1 .836 .823 .878 
I_act2 .823 .826  
I_act3 .676 .861  
I_act4 .637 .874  
I_act5 .610 .875  
 Content (Cont)  
The results presented in Table 5.7 indicate that the corrected Item-Total Correlation 
value for each question ranges from 0.441 to 0.588 (all are thus greater than 0.35). The 
value of Cronbach’s alpha (for deleted items) in each question lies between 0.698 and 
0.736 (and is thus greater than 0.7); and the average Cronbach’s alpha value for these 4 
questions is 0.754. All of these results meet the recommended criteria and thus indicate 
that all questions in this aspect of the OPE instrument are internally consistent within 








Table 5.7: Reliability Test Within the Content Design Features 
 Corrected Item-Total 
Correlation 





Cont1 .588 .700 .754 
Cont2 .554 .713  
Cont3 .568 .698  
Cont4 .447 .734  
Cont5 .457 .736  
Cont5 .441 .733  
 Presentation of Content (PC) 
Based on the results presented in Table 5.8, the corrected Item-Total Correlation value 
for each question ranges from 0.466 to 0.579 (all are thus greater than 0.35). The value 
of Cronbach’s alpha (for deleted items) in each question lies between 0.583 and 0.716 
(all are thus greater than 0.7); and the average Cronbach’s alpha value for these 3 
questions is 0.720. All of these results meet the recommended criteria and thus indicate 
that all questions within the PC construct of the OPE instrument are internally 
consistent. In short, all questions may be retained within the construct of presentation 
of content. 
Table 5.8: Reliability Test Within Presentation of Content (PC) Design Features 
 Corrected Item-Total 
Correlation 




PC1 .579 .583 .720 
PC2 .579 .583  
PC3 .466 .716  
 Multimedia Graphics (MG) 
Based on the results presented in Table 5.9, the corrected Item-Total Correlation value 
for each question is the same at 0.622 (all are thus greater than 0.35). The value of 
Cronbach’s alpha (for deleted items) for each question was not obtained for only two 
questions; and the average Cronbach’s alpha value for these 2 questions was 0.766. All 
of these results meet the recommended criteria and thus indicate that all questions 
within the MG construct on the OPE instrument are internally consistent. In short, all 





Table 5.9: Reliability Test Within Multimedia Graphics (MG) Design Features 
 Corrected Item-Total 
Correlation 




PC4 .622 . .766 
PC5 .622 .  
 Interpretability (I-pret) 
Based on the result presented in Table 5.10, the corrected Item-Total Correlation value 
for each question is the same at 0.468 (all are thus greater than 0.35). The value of 
Cronbach’s alpha (for deleted items) in each question was not obtained for only two 
questions; and the average Cronbach’s alpha value for these 2 questions was 0.722. All 
of these results meet the recommended criteria and thus indicate that all questions in 
this aspect of the OPE instrument are internally consistent within the I-pret constructs. 
In short, all questions may be retained for the constructs of interpretability. 
Table 5.10: Reliability Test Within Interpretability (I-Pret) Design Features 
 Scale Variance if Item 
Deleted 





I_pret1 .468 . .722 
I_pret2 .468 .  
 Perceived Benefits Derived From Health Outcomes (BH) 
Based on the results presented in Table 5.11, the corrected Item-Total Correlation value 
for each question ranges from 0.710 to 0.819 (all are thus greater than 0.35). The value 
of Cronbach’s alpha (for deleted items) in each question lies between 0.910 and 0.921 
(and is thus greater than 0.7); and the average Cronbach’s alpha value for these 7 
questions is 0.926. All of these results meet the recommended criteria and thus indicate 
that all questions in this aspect of the OPE instrument are internally consistent within 
the BH constructs. In short, all questions may be retained within the construct of 






Table 5.11: Reliability Test Within the OPE Constructs of Perceived Benefits 
Derived From Health Outcomes (BH) 
 Corrected Item-Total 
Correlation 




BH1 .710 .921 .926 
BH2 .799 .912  
BH3 .805 .911  
BH4 .802 .913  









 Perceived Benefits Derived From Social Outcomes (BS) 
 
Based on the results presented in Table 5.12, the corrected Item-Total Correlation value 
for each question ranges from 0.593 to 0.782 (all are thus greater than 0.35). The value 
of Cronbach’s alpha (for deleted items) in each question lies between 0.812 and 0.864 
(all are thus greater than 0.7); and the average Cronbach’s alpha value for these 5-
questions is 0.865. All of these results meet the recommended criteria and thus indicate 
that all questions in this construct of the OPE instrument are internally consistent within 
the BS constructs. In short, all questions may be retained within the perceived benefits 
derived from social outcomes construct (BS). 
 
Table 5.12: Reliability Test Within the OPE Constructs of Perceived Benefits 
Derived From Social Outcomes (BS) 
 Corrected Item-Total 
Correlation 





BS1 .634 .850 .865 
BS3 .711 .832  
BS4 .733 .825  
BS5 .593 .864  





5.5.3 Correlation Test 
Repeating the same process performed in section 4.6, a correlation analysis was used to 
examine the strength of the relationship existing between the OPE constructs derived 
from the perspective of the patients/carers. According to the results presented in table 
5.13, it can be concluded that each correlation coefficient existing between the 
constructs is statistically significant (p>α = 0.01); and that each correlation coefficient 
value is greater than 0.3 (from 0.301 to 0.735). In summary, these results confirm that 
the constructs in the proposed construct have a positive correlation and could thus be 
used to measure the differences in the patients’ perceptions on the OPE design features 
and the perceived benefits of OPE according to the SOC. 
Table 5.13: Correlation Analysis Between OPE Design Features and the 
Perceived Benefits Derived From the Perspective of the Patients/Carers 
 BS BH PTI I-act Cont PC MG I-
pret 
BS 1        
BH .735
**





























































**Correlation is significant at the 0.01 level (2-tailed) 
The overall results of the reliability tests (refer to Tables 5.5 to 5.12) and correlation 
tests (refer to Table 5.13) between the constructs of OPE can be summarized as follows: 
(1) the average value of Cronbach’s alpha between the constructs is 0.924; the average 
values of Cronbach’s alpha within the OPE constructs are 0.884, 0.878, 0.754, 0.720, 
0.766, 0.722, 0.926, and 0.865. (2) For both cases – within constructs and between 
constructs – the inter-correlation values are greater than 0.35; and (3) each correlation 
coefficient value existing between the OPE constructs is greater than 0.3. In summary, 
these results indicate that 35 questions must be retained in this instrument, since the 





In the first part of this chapter, this study implemented the Principle Component Method 
with a Varimax rotation during EFA, in order to confirm the construct validity. This 
was performed in order to determine which items are supposed to examine and classify 
question into suitable OPE constructs from the patient/carer perspective. The 
aforementioned decision was based upon the following criteria: (1) the value of KMO 
being greater 0.70; (2) the value of Bartlett’s Test of Sphericity being lower than 0.05 
(p<α = 0.05); (3) the communality value being greater than 0.4; and (4) the value of the 
factor in each question being greater than 0.4 (J.F. Hair & Anderson, 2010). Finally, the 
validity of the design features and the perceived benefits of the OPE constructs were 
confirmed by performing an EFA.  
This thesis also employed reliability and correlation analyses in order to examine the 
degree of internal consistency of the 35 questions, both between and within constructs. 
The reliability analysis was conducted on the basis of the following recommended cut-
off point criteria: (1) the inter-correlation value being greater than 0.35, and (2) the 
Cronbach’s alpha value (for deleted items) being greater than 0.7; and the correlation 
coefficient value (between constructs) being greater than 0.3. In summary, based on all 
of the aforementioned results (including the EFA, the reliability analysis and the 
correlation analysis); the design features and the perceived benefits of OPE (from the 
perspective of the patients/carers) were not only identified, but also validated. 
From the results it can also be concluded that the proposed constructs within the OPE 
instrument can be used to collect information which measures differences in the 
patients’ perceptions of OPE design features and also the perceived benefits of OPE on 
the basis of the SOC. Additionally, the latter was conducted with the intention of testing 
the three (3) research hypotheses (H6, H7 and H8), which are illustrated within Figures 
5.2 and 5.3. Table 5.14 summarizes the numbers of questions (in each of the OPE 







Table 5.14 Questions in Each OPE Instrument From the Perspective of the 
Patients/Carers  
  Question 
Patient tailored information (PTI)  5 
Interactivity (I-act)  5 
Content (Cont)  6 
Presentation of Content (PC)  3 
Interpretability (I-pret)  2 
Multimedia Graphics (MG)  2 
PB of Health outcomes (BH)  7 
PB of Social outcomes (BS)  5 
 Total 35 
5.6 Descriptive Analysis  
Table 5.23 presents the distribution of the patient/carer responses for the design features 
and the perceived benefits. As can be seen, PTI (mean = 4.27, SD = 0.54); Content 
(mean = 4.37, SD = 0.44); MG (mean = 4.21, SD = 0.55); and I-pret (mean = 4.21, SD 
= 0.63) were rated, on average, relatively highly in comparison to the other two design 
features: I-act (mean = 3.25, SD = 0.83) and PC (mean = 3.41, SD = 0.72). On the other 
hand, health outcomes (mean = 3.91, SD = 0.64) had a higher rating than social 
outcomes (mean = 3.75, SD = 0.69).  
Table 5.23: Descriptive Statistics for OPE Site Design Features and Perceived 
Benefits 
 N Mean Std. Deviation 
BS 141 3.7551 .68742 
BH 141 3.9079 .63633 
PTI 141 4.2726 .53981 
I-act 141 3.2471 .83163 
Cont 141 4.3707 .44318 
PC 141 3.4058 .71914 
MG 141 4.2056 .55040 
I-pret 141 4.2060 .62457 
5.7 Differences in Patient/Carer Perceptions of OPE Design Features and 





In order to answer RQ3, only the patient/carer sample was used as, this measures how 
the stages of change for the different groups of patients may have influenced 
perceptions toward the benefits of OPE sites (refer to Figure 5.2). Based on Figure 5.2, 
the following hypotheses were formulated in order to answer RQ3: 
H6null There is no significant difference in the patients’ perceptions toward the benefits 
of OPE derived from health outcomes, according to the patients’ stages of change. 
H6 There is a significant difference in the patients’ perceptions toward the benefits of 
OPE derived from health outcomes, according to the patients’ stages of change. 
H7null There is no significant difference in the patients’ perceptions toward the benefits 
of OPE derived from social outcomes, according to the patients’ stages of change. 
H7 There is a significant difference in the patients’ perceptions toward the benefits of 
OPE derived from social outcomes, according to the patients’ stages of change. 
 
Figure 5.2: Hypotheses of the patients’ SOC and the perceived benefits of OPE 
The Kruskal-Wallis test is equivalent to the one-way between-groups ANOVA and 
therefore it allows any possible differences between two or more groups to be examined 
(Coakes, 2005). Before conducting further tests, data normality distributions were 
checked. The results indicate that the data is not normally distributed (refer to Appendix 
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E). As the Kruskal-Wallis test does not assume normality in the data and is much less 
sensitive to outliers, it can be used when such assumptions have been violated and when 
the use of the one-way ANOVA is thus inappropriate (Marusteri & Bacarea, 2010). In 
addition, if the data is ordinal, the researcher cannot use a one-way ANOVA. A 
Kruskal-Wallis test is only appropriate when the following assumptions are met: 
Assumption #1: the dependent variable should be measured at the ordinal or 
interval/ratio level. Examples of ordinal variables include Likert scales. 
Assumption #2: independent variables should consist of two or more categorical, 
independent groups. 
Assumption #3: the data do not meet the requirements for a parametric test. Stated 
otherwise, the Kruskal-Wallis test should be used when the data are not normally 
distributed, when the variances for the different conditions are markedly different, and 
when the data consist of measurements on an ordinal scale. 
Within this project, the data meets all of the assumptions; therefore, the Kruskall-Wallis 
test was used in order to compare the means of five group of patients for their stages of 
change, against the perceived benefits and the OPE site design features. Thus, In order 
to determine whether a difference exists in the patients’ perceptions toward the benefits 
of OPE derived from both health outcomes and social outcomes (according to the 
patients’ SOC), the Kruskall-Wallis test was conducted.  
Table 5.15: Perceived Benefits of OPE Mean Ranks According to SOC 
 SOC N Mean Rank 
BS SOC1 16 71.25 
SOC2 10 79.65 
SOC3 23 60.93 
SOC4 29 77.86 
SOC5 63 70.08 
Total 141  
BH SOC1 16 68.59 
SOC2 10 85.90 
SOC3 23 60.52 
SOC4 29 80.38 
SOC5 63 68.75 





Table 5. 16: Difference in the Patients’ Perceptions of the Perceived Benefits of 
OPE According to SOC 
 BS BH 
Chi-Square 2.715 4.697 




Hypotheses Reject Reject 
a. Kruskal-Wallis Test 
b. Grouping Variable: SOC 
 
The Kruskal-Wallis test was also conducted in order to determine whether the patients’ 
opinions and perceptions toward the benefits of OPE varied according to their 
respective stages of change.  
However, in order to interpret the results displayed within Table 5.16 (above) by means 
of the Kruskal-Wallis, it is first necessary to examine the chi-square values, the degrees 
of freedom (df), and the level of significance (corrected for ties). The results of this 
analysis indicate that the patients stage of change – stage 1 (pre-contemplation), stage 2 
(contemplation), stage 3 (preparation), stage 4 (action), or stage 5 (maintenance) – was 
related to their opinions and preferences in terms of the OPE constructs (i.e. the design 
features and the perceived benefits). These values indicate that the perceived benefits 
derived from both health outcomes and social outcomes do not differ significantly 
across the five groups of patients and their respective stages of change: χ
2
 (4, N = 141) 
= 2.715, p>.05 for BS and χ
2
 (4, N = 141) = 4.697, p>.05 for BH. Therefore, the null 
hypothesis was accepted and it was assumed that there is no significant difference in the 
perceptions toward the benefits derived from health outcomes, according to the patients’ 
stages of change. Thus, H3 was rejected.  
Table 5.16 also indicates that the perceived benefits derived from social outcomes do 
not differ significantly across the five groups of patients and their respective stages of 
change: χ2 (4, N = 141) = 4.697, p>.05 for BS. Therefore, the null hypothesis was 





toward the benefits derived from social outcomes, according to the patients’ respective 
stages of change. H4 was thus rejected. 
In conclusion, the preceding results demonstrate that, regardless of the particular stage 
of change that each patient was in, respondents did not differ from one another in terms 
of their opinions and preferences toward the benefits derived from health and social 
outcomes. 
In order to answer RQ4, only the patient/carer sample was subjected to a detailed 
hypothesis testing. This was because the aforementioned sample indicates how the 
different groups of patients, in terms of their respective stages of change, may have had 
different perceptions toward the OPE design features (refer to Figures 5.3 and 5.4). 
Based on the Figure 5.3, a single hypothesis was formulated in order to answer RQ3: 
H8null There is no significant difference in the patients’ perceptions of the OPE design 
features, according to the patients’ stages of change. 
H8 There is a significant difference in the patients’ perceptions of the OPE design 
features, according to the patients’ stages of change. 
 
Figure 5.3: Hypotheses of patients’ SOC and OPE design features 
 
However, since there are six (6) dimensions within the OPE design features, H5 was 
sub-divided into six (6) sub-hypotheses, as illustrated by Figure 5.4. 
 











Figure 5.4: Sub-Hypotheses of patients’ SOC and OPE design features 
H8a There is a significant difference in the patients’ perceptions of the PTI design 
features, according to the patients’ stages of change. 
H8b There is a significant difference in the patients’ perceptions of the I-act design 
features, according to patients’ stages of change. 
H8c There is a significant difference in the patients’ perceptions of the content design 
features, according to the patients’ stages of change. 
H8d There is a significant difference in the patients’ perceptions of the PC design 
features, according to the patients’ stages of change. 
H8e There is a significant difference in the patients’ perceptions of the I-pret design 
features, according to patients’ stages of change. 
H8f There is a significant difference in the patients’ perceptions of the MG design 
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A Kruskall-Wallis test was conducted in order to determine whether there was a 
difference in the patients’ perceptions toward the perceived benefits of OPE derived 
from both health and social outcomes, according to the patients’ SOC. Tables 5.17 and 
5.18 indicate that certain design features did not differ significantly across the five 
groups of patients and their respective stages of change; but that two design features did 
differ significantly across the patients, according to their stages of change.  
Table 5.17: OPE Design Features Mean Ranks According to SOC 
 SOC N Mean Rank 
PTI SOC1 16 72.94 
SOC2 10 64.10 
SOC3 23 60.59 
SOC4 29 78.90 
SOC5 63 71.77 
Total 141  
I-act SOC1 16 89.81 
SOC2 10 64.30 
SOC3 23 59.48 
SOC4 29 74.19 
SOC5 63 70.02 
Total 141  
CONTENT SOC1 16 62.97 
SOC2 10 61.00 
SOC3 23 62.80 
SOC4 29 78.53 
SOC5 63 74.15 
Total 141  
PC SOC1 16 88.44 
SOC2 10 45.15 
SOC3 23 58.54 
SOC4 29 79.43 
SOC5 63 71.34 
Total 141  
MG SOC1 16 78.97 
SOC2 10 48.80 
SOC3 23 66.26 
SOC4 29 76.81 
SOC5 63 71.56 
Total 141  
I-pret SOC1 16 83.56 
SOC2 10 33.20 
SOC3 23 70.61 
SOC4 29 85.72 
SOC5 63 67.17 





Table 5. 18  : Differences in the Patients’ Perceptions Toward the OPE Design 
Features, According to SOC 
 PTI INTERACT CONTENT PC MG I-PRET 
Chi-Square 3.016 5.750 3.543 10.545 4.955 15.649 
Df 4 4 4 4 4 4 
Asymp. 
Sig. 
.555 .219 .471 .032 .292 .004 
Hypotheses Reject Reject Reject Accept Reject Accept 
a. Kruskal-Wallis Test 
b. Grouping Variable: SOC 
 
The patients’ opinions toward PTI, I-act, Content and MG did not differ significantly 
across the patients’ stages of change, where χ2 (4, N = 141) = 3.016, p>.05 for PTI; χ2 
(4, N = 1 41) = 5 .750, p>.05 for I-act, χ2 (4, N = 141) = 3.543, p>.05 for Content; and 
χ2 (4, N = 141) = 4.955, p>.05 for MG. Therefore, the null hypothesis was accepted and 
it was assumed that there was no significant difference in the opinions toward PTI, I-
act, Content, and MG design features, according to the patients’ stages of change. On 
the other hand, H8a, H8b, H8c, and H8e were rejected. The patients’ opinions toward PC 
and I-pret did differ significantly across the patients’ stages of change, where χ2 (4, N = 
141) = 10.545, p<.05 for PC; and χ2 (4, N = 141) = 15.649, p<.05 for I-pret. Therefore, 
the null hypothesis was rejected and alternative hypotheses H8d and H8f were accepted; 
it was thus assumed that there was a significant difference in the opinions toward the 
presentation of content and the interpretability of the design features of OPE sites. 
When rejecting the null hypothesis, there is a need to identify the pair(s) of groups that 
are significantly different. Nevertheless, the Kruskal-Wallis test does not provide an 
embedded post-hoc test (Field, 2009; Klein & Zhang, 2005). Therefore, further analyses 
were conducted before making the final decision. Specifically, a separate Mann-
Whitney test (for each individual pair) was tested and adjustments were made in order 
to reduce any potential Type 1 error, by using the Bonferroni correction for the 





For calculating the effect size, a Mann- test (for determining the Z value) was used in 
order to calculate the effect size. The relevant equation is denoted as follows:  
 
where N is the total number of cases. 
Table 5.19 shows in detail the significant differences between the groups of patients 
according to their stages of change and their effect size on the PC features. A post-hoc 
test, using the Mann-Whitney tests with Bonferroni corrections, showed the significant 
differences between the groups of patients according to their stages of change. The 
differences between r was used to assess the overall effect size, where it has been 
suggested that 0.02, 0.15, and 0.35 constitute small, moderate, and large effect sizes 
respectively (Cohen, 2003). Thus, the groups that represent a medium effect size are 
SOC1 and SOC2 (r = -0.20); groups SOC1 and SOC3 (r = -0.18); groups SOC2 and 
SOC4 (r = -0.19); groups SOC2 and SOC5 (r = -0.17); and groups SOC3 and SOC4 (r = 
-0.15). On the other hand, the groups that represent a small effect size are SOC1 and 
SOC4 (r = -0.07); groups SOC1 and SOC5 (r = -0.13); groups SOC2 and SOC3 (r = -
0.08); groups SOC3 and SOC5 (r = -0.12); and groups SOC4 and SOC5 (r = -0.08). 
Table 5.19: Effect Size for PC According to the Different Stages of Change 
Between Group Z value P value Effect size  
SOC1 and SOC2 -2.364 0.018 -0.20 
SOC1 and SOC3 -2.124 0.034 -0.18 
SOC1 and SOC4 -0.826 0.409 -0.07 
SOC1 and SOC5 -1.568 0.117 -0.13 
SOC2 and SOC3 -0.961 0.337 -0.08 
SOC2 and SOC4 -2.210 0.027 -0.19 
SOC2 and SOC5 -1.996 0.046 -0.17 
SOC3 and SOC4 -1.809 0.070 -0.15 
SOC3 and SOC5 -1.391 0.164 -0.12 
SOC4 and SOC5 -0.971 0.332 -0.08 
Table 5.20 shows in detail the significant differences between the groups of patients, 
according to their stages of change and the effect size regarding the I-pret features. A 





this indicates the presence of significant differences between the groups of patients, 
according to their stages of change. Tests were conducted for groups A and B (p < 0.05, 
r = 0.56) and also between Groups A and C (p < 0.01, r = 0.70). The difference between 
the r values was used to assess the overall effect size and 0.02, 0.15, and 0.35 have all 
been interpreted as constituting small, moderate, and large effect sizes respectively 
(Cohen, 2003). The groups that evidenced a medium effect size were SOC1 and SOC2 
(r = -0.26); groups SOC1 and SOC3 (r = -0.15); groups SOC2 and SOC3 (r = -0.23); 
groups SOC2 and SOC4 (r = -0.27); groups SOC2 and SOC5 (r = -0.22); and groups 
SOC4 and SOC5 (r = -0.18). Finally, the groups that evidenced a small effect size were 
SOC1 and SOC4 (r = -0.03); groups SOC3 and SOC4 (r = -0.13); and groups SOC3 and 
SOC5 (r = -0.04). 
 
Table 5.20: Effect Size for I-Pret According to the Different Stages of Change 
Between Group Z value P value Effect size (r) 
SOC1 and SOC2 -3.034 0.002 -0.26 
SOC1 and SOC3 -1.236 0.216 -0.15 
SOC1 and SOC4 -0.375 0.708 -0.03 
SOC1 and SOC5 --1.529 0.126 -0.13 
SOC2 and SOC3 -2.759 0.006 -0.23 
SOC2 and SOC4 -3.218 0.001 -0.27 
SOC2 and SOC5 -2.636 0.008 -0.22 
SOC3 and SOC4 -1.511 0.131 -0.13 
SOC3 and SOC5 -0.434 0.664 -0.04 
SOC4 and SOC5 -2.079 0.038 -0.18 
5.8 Conclusion  
Interestingly, it was noted that the patients’ perceptions tended to differ in terms of OPE 
design features, according to their stages of change. In conclusion, therefore, the 
patients, across different stages of change, did have differing perceptions regarding 
certain constructs within the OPE design features. However, their perceptions of the 
benefits of OPE did not differ. This implies that the stage of change mattered little – 
respondents acknowledged the benefits of OPE equally across all SOC groups.  
In conclusion, the results indicate that, whether the patients were in stage 1 (pre-





5 (maintenance), they did not differ from one another in terms of their opinions and 
preferences toward the perceived benefits derived from health and social outcomes. The 
results also indicate that whichever stage the patients were in, they differed from one 
another in terms of their opinions and preferences toward only two of the OPE design 
features: PC and I-pret features; but they did not differ in terms of the rest of the DF: 
PTI, I-act, Content, and MG. 
5.9  Relationships Between OPE Design Features and the Perceived Benefits 
From the Patients/Carers Perspective 
Section 4.8 described in great detail the relationship between the OPE design features 
and the perceived benefits of OPE, thus effectively answering RQ2 by referring to the 
literature review and the theories discussed therein. However, based on observations 
drawn from the data, it was decided that the relationship between the OPE design 
features and the perceived benefits (from the perspective of the patients/carers) should 
also be investigated. It may be of interest to note how these results differ between one 
another at the end of the analysis. Therefore, this section explains the results obtained 
by conducting multiple regressions without actually constructing any hypotheses.  
 
A multiple regression analysis was conducted in order to determine the relationships 
between six of the OPE design features and the perceived benefits, as reported by 
patients and caregivers. Tables 5.21 and 5.22 illustrate the multiple regression results 
for the OPE design features and their relationships in terms of the perceived benefits 
derived from health outcomes and social outcomes. 
Table 5.21: Path Analysis for Patient/Carer Data 
Path analysis for BH 
Relationship Coefficient T- value P-value Support 
PTI to BH .425 5.083 .000 YES 
I-act to BH .206 2.434 .016 YES 
Cont to BH .096 1.157 .249 NO 
PC to BH .064 0.772 .442 NO 
I-pret to BH .082 1.044 .299 NO 










= .422,  
Adjusted R² = .396, SE = .534 
Analysis of variance   df  Sum of Squares  Mean Square 
Regression 
 
 6  27.895  4.649 
Residual  134  38.261  .286 
 
F = 10.823 
      
Significant F = .000*       
* One-tail (P-value is significant for p<0.05) 
The high multiple R² statistic of .326 indicates that the model fits well. As can be seen 
in Table 5.21, the regression coefficient for PTI was significant (p<.01). Interactivity 
and MG were also significant (p < .05); and all constructs except MG were positive. 
Interactivity appears to have had the greatest impact (β = .206) on health outcomes. 
However, PTI (β = 425) and MG (β = -.207) were notably lower in impact compared 
with the interactivity design features. 
T Able 5.22: Path Analysis for Patient/Carer Data 
Path analysis for BS 
Relationship Coefficient T- value P-value Support 
PTI to BS .427 5.519 .000 YES 
I-act to BS .229 2.926 .004 YES 
Cont to BS .015 0.191 .849 NO 
PC to BS .155 2.034 .044 YES 
I-pret to BS .077 1.050 .006 NO 
MG to BS -.005 -.063 .950 NO 
Dependent variable: perceived benefits derived from health outcomes: Multiple R = .571, R
2  
= .326,  
Adjusted R² = .296, SE = .533 
Analysis of variance   df  Sum of Squares  Mean Square 
Regression 
 
 6  18.504  3.084 
Residual  134  38.183  0.285 
 
F = 10.823 
      
     Significant F = 
.000* 
      





Table 5.22 shows the multiple regression results for the OPE-site design features and 
their relationships regarding the perceived benefits derived from social outcomes. The 
high multiple R² statistic (.316) indicates that the model fits extremely well. The 
regression coefficients for PTI and Interactivity were significant (p<.01). PC was also 
significant (p < .05) and all results were positive. PC appears to have had the greatest 
impact (β = .155) on social outcomes followed by Interactivity (β = .229). However, 
PTI was notably lower in impact (β = 427) compared to the other two design features. 
An important finding was the discovery of the key design features of OPE sites that lead 
to both forms of perceived benefits. Amongst the six features, the patient tailored 
information feature had the greatest impact on the perceived benefits of OPE sites for 
chronic diseases, as evidence by the responses from patients and caregivers. This 
finding suggests that tailored information is the most important feature for ensuring that 
the OPE site-users are conferred the maximum benefits derived from the sites. 
Interactivity was the second most significant feature that led to perceived benefits. MG 
is believed to have led to perceived benefits in the case of health outcomes, but not 
social outcomes; on other hand, PC is believed to have led users to obtain the benefits of 
social outcomes and not health outcomes. From these findings, it can be inferred that 
users (i.e. patients/caregivers) of chronic disease OPE sites seek tailored information 
and more interactive features within OPE sites. 
Perception Comparison Between Health Professionals and Patients/Carers 
Regarding OPE Constructs  
In order to determine whether any differences exist within both groups’ perceptions 
toward OPE constructs, a repeated measures t-test was used to determine whether there 
is significant difference between the two sets of scores (Coakes, 2005). All of the 
assumptions were tested and all were met. The groups had unequal sample sizes (n1 = 
141 and n2 = 74); however, according to Keppel (1993), there is no good rule of thumb 
for determining the point at which unequal sample sizes become problematic regarding 





Table 5.23: Independent Samples T-test 
 
Levene's Test 
for Equality of 
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-2.001 165.842 .047 -.16558 .08273 -.32892 -.00223 





By looking at the t-values, the df and both the one- and two-tail significance levels (in 
Table 5.23), it can be concluded that a significant difference exists between health 
professionals and patients/carers, but only for PC construct: t = -6.224, df = 213, and 
p<0.001. Therefore, there was a significant difference in the perceptions (toward 
presentation) between health professionals and patients/carers; however, the rest of the 
constructs evidenced no such differences. This implies that, on the whole, both groups 
had the same perceptions toward the design features of OPE and the perceived benefits 
of OPE sites. However, the presentation of content was viewed differently by both 
groups, as this feature is more pertinent to the useability and the layout of the websites.   
5.10 Chapter Summary 
In the first part of this chapter, an EFA was performed, using a Principle Component 
Method with a Varimax rotation, in order to assess the construct validity of this 
instrument by assessing which questions in the instrument (for the patient/carer sample) 
ought to be retained for examining the OPE construct and classify each question into 
suitable classification of OPE design features and perceived benefits. The validity of the 
design features and the perceived benefits of the OPE constructs were confirmed by 
performing the EFA. This thesis also employed reliability and correlation analyses in 
order to examine the degree of internal consistency of the 34 questions, both between 
and within the constructs. This decision was based upon the recommended cut-off point 
criteria for reliability analyses: (1) that the value of the inter-correlation must be greater 
than 0.35; (2) that the value of Cronbach’s alpha (for deleted items) must be greater than 
0.7; and also that the recommended criteria for each correlation coefficient value 
between the constructs must be greater than 0.3. 
The subsequent step was to use the refined instrument to answer RQ3 and RQ4. The 
results from the patient/carer sample, collected by using a different set of questionnaires 
for capturing the data pertaining to the OPE design features, the perceived benefits of 





categorical variables) were also used to examine the different perceptions of the OPE 
design features and the benefits of OPE, thereby answering RQ4 and RQ5. 
The results indicate that whether the patients were in stage 1 (pre-contemplation), stage 
2 (contemplation), stage 3 (preparation), stage 4 (action), or stage 5 (maintenance); they 
did not differ from one another in terms of their opinions and preferences regarding the 
perceived benefits derived from health and social outcomes. The results also suggest 
that whichever stage of change the patients were in, they did differ from one another in 
terms of their opinions and preferences in the case of only two OPE design features: PC 
and I-pret. But they did not differ in terms of the rest of the DF: PTI, I-act, Content, and 
MG. Therefore, based on the aforementioned findings, RQ4 and RQ5 have been 
answered. The following chapter will further discus the aforementioned findings in an 






6  Chapter 6: Discussion and Conclusion 
6.1 Overview 
The previous chapter has presented the analysis of the data which was collected for this 
study from two different samples: health professionals and patients/carers. The chapter 
began with a descriptive analysis of the participants who had participated in the study. 
Following this, measurements of the different perceptions of OPE constructs were 
tested on the basis of the patients’ SOC. Doing so allowed for the testing of each 
research hypothesis, which informed whether said hypotheses were accepted or rejected.  
This chapter discusses the results from the testing of (5) hypotheses and fourteen (14) 
sub-hypotheses, all of which were examined within Chapter 4. Similarly, the results 
from two (2) hypotheses and six (6) sub-hypotheses that were examined within chapter 
5 are discussed here. As such, a total of 27 hypotheses from Chapters 4 and 5 are 
discussed within this chapter. Specifically, the intention is to discuss and interpret the 
results reported in the preceding chapters.  
This chapter is divided into five main sections. First, the chapter begins by presenting 
an overview of the results from the testing of twenty-six (26) hypotheses. Second, the 
results associated with the formation of OPE design features and the perceived benefits 
construct are discussed. Third, the effect of OPE design features on the perceived 
benefits derived from health outcomes and social outcomes are discussed. Fourth, this 
chapter discusses the effect of the patients’ SOC toward OPE design features on the 
perceived benefits. Fifth, the different perceptions of the benefits derived from health 
outcomes and social outcomes, according to the patients’ SOC, are discussed here. 
Subsequently, the different perceptions regarding OPE design features, according to the 
patients’ SOC, is discussed. Finally, the overall findings of this study are presented 
herein. 
The research model used within this study was developed on the basis of a conceptual 
model which applying a two factor theory of web design (Zhang et al. (2000). The 





five major hypotheses (and sub-hypotheses) in an attempt to answer the following 
research questions:  
RQ1: What are the relevant elements involved in developing OPE sites for chronic 
diseases patients? 
RQ2: How do OPE site design features affect the perceived benefits of OPE?  
RQ3: Does the patient’s SOC have an effect on the OPE design features and the 
perceived benefits relating to OPE? 
RQ4: Is there a difference in the patients’ perceptions toward the benefits of using an 
OPE site, according to the patients’ stages of change?  
RQ5: Is there a difference in the patients’ perceptions toward the OPE design features, 
according to the patients’ stages of change? 
The conceptual model used for this research was examined by means of reliable and 
valid instrument items that are based upon extant literature. Each adapted instrument 
item was also subjected to certain wording modifications by using a pilot test and 
several rounds of content validity testing using EFA and reliability tests for ascertaining 
Cronbach’s alpha values (refer section 3.9, 4.3.1 and 4.3.2). 
The primary research aim of this thesis is: 
 To identify and validate the design features of OPE and the perceived benefits of 
OPE. 
The aforementioned research aim was achieved: OPE design features and the perceived 
benefits of OPE were identified in Sections 2.6 and 2.7; and these were validated in 
Sections 4.3 and 4.5. As such, seven dimensions were found within the OPE design 
features construct; and two dimensions were found within the perceived benefits of 





tailored information (PTI), interactivity (I-act), content (Cont), content integrity (CI), 
presentation of content (PC), multimedia graphics (MG), interpretability (I-pret), 
perceived benefits derived from health outcomes (BH), and perceived benefits derived 
from social outcomes (BS) were identified as being the most appropriate constructs for 
assessing OPE for chronic diseases.  
A total of 27 hypotheses (including sub-hypotheses) were developed and tested in this 
study. The results of these hypotheses are depicted in Table 6.1 (below). Based on these 
results, sixteen hypotheses were supported, as illustrated within Table 6.1.  
Table 6.1: Hypotheses Results 
 Hypotheses Results P-value/ 
H1 
OPE design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.00 
H1a 
PTI design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.00 
H1b 
I-act design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.00 
H1c 
Cont design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.01 
H1d 
PC design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.00 
H1e 
I-pret design features have a significant effect on the 
perceived benefits derived from health outcomes. 
Supported 0.00 
H1f 
CI design features have a significant effect on the perceived 
benefits derived from health outcomes. 
Supported 0.00 
H1g 
MG design features have a significant effect on the perceived 





OPE design features have a significant effect on the perceived 
benefits derived from social outcomes. 
Supported 0.00 
H2b 
I-act design features have a significant effect on the perceived 
benefits derived from social outcomes. 
Supported 0.00 
H2c 
Cont design features have a significant effect on the perceived 
benefits derived from social outcomes. 
Supported 0.00 
H2d 
PC design features have a significant effect on the perceived 
benefits derived from social outcomes. 
Supported 0.01 
H2e 
I-pret design features have a significant effect on the 
perceived benefits derived from social outcomes. 
Supported 0.00 
H2f 
CI design features have a significant effect on the perceived 
benefits derived from social outcomes. 
Supported 0.00 
H2g 
MG design features have a significant effect on the perceived 





SOC has a significant effect on the perceived benefits derived 
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There is a significant difference in the patients’ perceptions 
toward the perceived benefits derived from health outcomes, 





There is a significant difference in the patients’ perceptions 
toward the perceived benefits derived from social outcomes, 





There is a significant difference in the patients’ perceptions 
toward the PTI design features, according to the patients’ 
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There is a significant difference in the patients’ perceptions 
toward content design features, according to the patients’ 
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Thus, eleven of the hypotheses were found to be insignificant and unsupported, as 
illustrated within Table 6.1. The following section discusses the conclusions that are 
drawn, based on aims of this thesis. 
 Examining the effect of the OPE design features on the perceived benefits of 
OPE. 
The aforementioned aim was addressed in Chapter 4 (Section 4.8) by performing an 
SEM. The data was analysed using SmartPLS in order to examine the research 
hypotheses. Preceding literature suggested that the OPE design features constitute an 
important element that affects the overall benefits which users obtain from using a well 
designed system of OPE (Thakurdesai et al., 2004). Therefore, it was expected that the 
design features of OPE would have a strong effect on the perceived benefits of OPE. In 
this study, strong support was found for twelve of the hypotheses; no evidence was 
found in support of the remaining (two) hypotheses. Specifically, multimedia graphics 





from health outcomes and social outcomes. Possible explanations for the insignificant 
relationship existing between multimedia graphics features and the perceived benefits 
include the fact that none of the extant literature suggested that such a significant 
relationship might exist. 
Based on the preceding argument, research question two (RQ2: How do OPE design 
features affect the perceived benefits of OPE?) was effectively answered. 
 Examining the effect of the patients’ stages of change on the OPE design 
features and the perceived benefits. 
The preceding aim was addressed within Chapter 4 (see Section 4.8) by performing 
SEM. The data was analysed using SmartPLS in order to examine the research 
hypotheses. This research model also revealed that the SOC had no significant influence 
on the design features and the perceived benefits of OPE. Thus, this study provides an 
interesting insight into the relationship existing between the SOC and the OPE 
constructs. 
Therefore, the preceding argument addresses research question three (RQ3): Do the 
patients’ SOC have an effect on the OPE design features and the perceived benefits of 
OPE?  
 Examining differences in the patients’ perceptions toward the benefits of 
using an OPE, according to the patients’ stages of change. 
The preceding aim was addressed by applying different methods within Chapter 5 
(Section 5.7). The data was analysed by performing an inferential statistics test between 
the different groups – the Kruskul-Wallis test, which was used to examine differences in 
perceptions. The results indicated that patients in stage 1 (pre-contemplation), stage 2 
(contemplation), stage 3 (preparation), stage 4 (action), and stage 5 (maintenance) did 
not differ from one another, in terms of their preferences toward the perceived benefits 





of change evidenced within a patient, all such respondents perceived both benefits – 
those derived from health and social outcomes – as being equally important. Based on 
this, RQ3 (‘Does the patient’s SOC have an effect on the OPE design features and the 
perceived benefits relating to OPE?’) was answered. 
 Examining the difference in the patients’ perceptions toward the design 
features of OPE, according to the patients’ stages of change. 
The preceding aim was addressed by applying different methods within Chapter 5 
(Section 5.7). The data was analysed by performing inferential statistics tests between 
the different groups. Such tests included (1) the Kruskul-Wallis test, which was used to 
examine differences in perceptions; and the (2) Mann-Whitney test for individual pairs, 
which was used to examine the effect size in the observed differences.  
The results also indicated that, regardless of the stages of change in which the patients 
found themselves, respondents differed from one another in terms of their opinions and 
preferences toward only two of the OPE design features: PC and I-pret features. 
However, the patients did not differ from one another for the rest of the DF: PTI, I-act, 
Content, and MG. Follow-up tests were subsequently conducted in order to evaluate the 
pairwise differences amongst the 5 SOC-groups. In terms of the PC features, the earlier 
stages – i.e. patients in stage 1 (pre-contemplation) or stage 2 (contemplation) – had a 
medium effect, which was greater than the effect of those patients in the final stages: 
stage 4 (action) and stage 5 (maintenance).  
As for the I-pret features, patients in stage 1 (pre-contemplation) only evidenced a small 
effect size compared to patients within the final stages: stage 4 (action) and stage 5 
(maintenance). However, the previous groups evidenced a larger effect than those 
patients did in stage 2 (contemplation) or stage 3 (preparation). This demonstrates that 
patients within the early stages tend to believe that the interpretability features are more 
important for the comprehension of the specific terms that are used in the OPE sites (as 
they are still at the stage of trying to understand and learn more about their diseases). 





the OPE design features, according to the patients’ stages of change?’) was answered. 
Based on the results, few features that derived from persuasive system design (PSD) are 
strongly related to benefits of OPE. Design features from patient tailored information 
that derived from primary task tailoring, tunnelling and self-monitoring of PSD Model 
are proven to be strongly beneficial to OPE websites as its provides health and social 
benefits to them. These results are also consistent with interactive features that derived 
from Computer human dialog and social aspect from PSD model and content features 
derived from Credibility aspects from PSD Model. 
6.2 Contribution and Implications 
This study has implemented a quantitative research strategy in order to establish an OPE 
for chronic diseases. By combining the opinions of health professionals and 
patients/carers, the OPE design features and the perceived benefits derived from health 
outcomes and from social outcomes were assessed. Thus, this study explores a set of 
OPE design features, including patient tailored information, interactivity, content, 
presentation of content, and multimedia graphics; this constitutes a unique and 
exceptional examination within the context of chronic disease sites. This study also 
identifies and validates a set of benefits associated with OPE chronic disease sites. 
These benefits are regarded by patients and caregivers to constitute two distinct groups: 
health benefits and social benefits. Furthermore, this study also provides a framework 
from which website developers may design more effective OPE sites for chronic disease 
patients. In summary, therefore, the novel knowledge-contribution made by this thesis 
may have important implications for healthcare providers and health organizations; it 
may also be useful for Web site developers and researchers, as well as OPE site users – 
both patients and carers. 
6.2.1 Consumers/User (Patients/carers) 
As mentioned in Chapter 2 (Section 2.6), it is essential to collect information from 
various users before attempting to develop OPE sites. In this study, the users were 





systems and websites for online education. Having a well defined set of design features 
to guide the development of OPE sites may ultimately maximize the user-benefits 
associated with OPE. In addition, these design features and the possible benefits of OPE 
were actually perceived by users in accordance with their respective stages of change.  
This study suggests that information integrity is classified under content (Cont) features 
in OPE sites; however, the latter was viewed differently by health professionals, who 
believed that information integrity falls under different design features: content integrity 
(CI), rather than content (Cont) features. This finding is significant for site developers in 
understanding users’ perceptions toward OPE design features, thus facilitating the 
process of building better systems and websites which may confer all of the benefits 
that are expected by the users. 
This study also demonstrates a significant difference in the perceptions toward two OPE 
design features, according to the patients’ stages of change. Five stages of motivation to 
change (on the part of patients) were used to examine the different perceptions toward 
the design features and the perceived benefits of OPE. Developers were advised to take 
the patients’ stages of change into consideration before developing OPE sites, because 
this is likely to help tremendously in terms of the desired behavioural change aspect 
associated with the use of OPE sites. 
6.2.2 Website Developers/researchers  
As discussed within Section 2.6, system developers unintentionally focused more on 
researching and developing design features for the young and the healthy users, rather 
than unhealthy users. The results of this study provide an important baseline-instrument 
in terms of understanding the perceptions of benefits according to stages of change. 
This may effectively guide the process of designing OPE sites. By drawing upon 
different OPE instruments (illustrated in Table 4.2 and Table 5.2) and the related 
perceived benefits of OPE sites (Table 4.3 and Table 5.3), site developers and 
researchers may be facilitated in the process of modifying and improving the 





associated perceived benefits) may also stimulate and encourage an increased level of 
experimental experience within site developers, thus potentially paving the road for 
subsequent developments within the field of OPE for chronic disease patients. 
In summary, the findings of this thesis provide a useful guideline for chronic disease 
OPE site researchers and developers, potentially enabling them to determine the 
relevant design features and the perceived benefits of OPE sites, as well as how a 
patients’ stages of change might influence that user’s perceptions toward the OPE 
design features and the perceived benefits of using the site. Such knowledge will also 
facilitate the process of reviewing and adapting OPE sites so that they can better meet 
the needs of chronic disease patients.  
6.2.3 Healthcare Providers, Health Organizations, Public/Private Organizations 
and Health Informatics Body of Knowledge 
OPE is intended to complement, rather than replace, the current face-to-face patient 
education that is typically provided within healthcare settings. OPE constitutes an 
alternative method for delivering patient education, simultaneously saving time and 
resources on the part of health professionals. This study provides potential guidelines 
for health professionals who might be considering implementing OPE programmes 
amongst their patients; this information might also be used to maximize the user-
benefits that may be conferred during the process of OPE.  
RQ1 and RQ2 were addressed with recourse to the sample that consisted of health 
professionals and health informaticians. Therefore, this OPE framework is useful for 
guiding healthcare providers in evaluating OPE sites and determine which are most 
suitable for use amongst patients and caregivers.   
This research identifies and acknowledges the potential benefits of OPE for all 
consumers/users. To maximize the benefits of OPE, it may be necessary not only for 
decision makers to exert shifts in their thinking and strategies, but also to instigate 





(for the benefit of the consumers). In other words, decision makers need to make user-
benefits a top priority during the process of decision-making. Disparities in terms of 
access to OPE, healthcare, and technology may make it harder for consumers and 
patients to achieve their health-related goals. Consistent with the government’s recent 
initiatives, public sector engagement is crucial in terms of understanding current 
consumers’ trends and aligning these with the multiple interests of stakeholders. The 
results from this studies also help Health Informatics Body of Knowledge as the OPE 
can help in improving chronic disease management. By well define OPE design features 
and prospect benefits highlighted in the findings can help the society in curbing chronic 
disease. 
6.3 Limitations 
Despite the important implications of this research, there are several limitations which 
must be noted. First, data was collected only from OPE site users in the form of health 
professionals, patients with chronic diseases and the carers of those with chronic 
diseases. It is thus possible that different results may be found when examining OPE 
sites for non-chronic (acute) diseases. For example, OPE sites dealing with acute 
diseases may require different features because such illnesses are generally of a shorter 
duration. Similarly, the benefits of OPE sites for acute diseases may differ from the 
benefits explored within this research.  
Second, this study employs a purposive or judgemental sampling method for choosing 
participants. Although this method is not easily justifiable in terms of being 
representative of the broader populations (due to potential subjectivity-bias on the part 
of the researcher), this study needed to employ specific participants – those who had a 
certain level of competency in using computers and the Internet. As such, the choice of 
a purposive or judgemental sampling was the most viable option. 
Finally, by utilizing a cross-sectional research design, this study may have actively 
contributed to the insignificance of some of the relationships demonstrated within the 





specific point in time; the specific situation examined may have produced results which 
differ from other possible temporal situations. However, this design was employed due 
the benefits that it confers in terms of being relatively inexpensive and time-saving.  
6.4 Future Work  
Many avenues for future research may be suggested on the basis of this research. For 
example, future work might be used to improve upon this study and the measurement 
model by addressing the limitations discussed in the previous section (Section 6.3). 
Furthermore, other possible research avenues include: 
 To extend this research model by examining OPE on specific disease in 
relation to their impact on the perceived benefits derived from health 
outcomes and social outcomes. 
 To perform a longitudinal study of OPE users, thereby providing a better 
explanation regarding the impact that using OPE sites (with specific design 
features) may have upon the perceived benefits of OPE.  
 To investigate on the impact of OPE security and privacy concerns involving 
information related to patients health.  
Additionally, the integration of both quantitative and qualitative methods may provide 
deeper insight into the development-process for OPE sites. The quantitative data would 
allow the testing the hypothesized relationships whilst the qualitative phase of the 
research would help to provide in-depth data to supplement the interpretation of the 
quantitative results. Hence, it is predicted that the mixed-method approach might 
strengthen the overall research design, thus resulting in results that are more valid and 
reliable. 
Thus, this study suggests new directions for subsequent research on OPE site design by 
focussing on the role of design features regarding perceived benefits in the context of 





6.5 Conclusion  
OPE has been widely researched; however, most of the extant studies have entailed only 
experimental studies, or have focused solely upon general diseases. Little is known 
about the effect that OPE design features have on the perceived benefits of OPE. This 
study constitutes a detailed investigation into the effects of OPE design features on the 
perceived benefits of OPE, drawn from the perspectives of both health professionals and 
patients/carers. 
This study confirms that OPE design features lead to perceived benefits of OPE, in 
terms of both health and social outcomes. On the other hand, this study did not find any 
evidence to suggest that the features of MG are associated with the perceived benefits 
(from both outcomes examined). This study also found no evidence associating the 
patients’ SOC with the OPE design features or the perceived benefits. In addition, this 
study found that patients’ perceptions of the OPE design features and the perceived 
benefits of OPE differed according to the patients’ stages of change. 
To conclude, the testing of the hypotheses proposed within this study constitutes a 
useful starting point for the investigation of OPE for chronic disease. Besides adding 
new knowledge to the OPE literature, the results obtained here may help healthcare 
providers, developers, and researchers in developing better OPE sites that are more 
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Appendix A: Health Professionals Questionnaire 
 
 
This study explores the benefits of OPE and the desirability of various design features for Online Patient 
Education (OPE), particularly for patients with a chronic disease. Suggested features of OPE include: 
patient tailored information, interactivity, user friendliness, offer other Internet activities, accessibility, 
interpretability, content and privacy. Our goal is to see how likely or realistic these design features are.  
 
The questionnaire consists of 3 sections: Section A: Demographic, Section B: Benefits of an OPE and 
Section C: Design Features for an OPE. 
 
Section A: Demographic 
Please indicate your responses to the following questions by crossing the appropriate box. 
 




2. What is your age? 
 Under 18 years  
 18 to 24 years  
 25 to 34 years  
 35 to 44 years  
 45 to 54 years  
 55 years and above 
 
3. Generally speaking, how competent do you feel using a computer?  
 Very competent  
 Somewhat competent 
 Not very competent  
 Not at all competent 
 
4. How often do you use the Internet?  
 Once or more a day  
 A few times a week  
 A few times a month  
 Hardly ever  
 Never  
 
 
5. Which categories of Health professionals are you? 
 Physician  
 Nurse 
 Medical assistant 
 Medical Lab Technologist  
 Techs (Radiology Tech, Ultrasound Tech, Surgical Tech) 
 Pharmacist  
 Dietician 





 Health Educator 
 Others 





Section B: Benefits of Online Patient Education 
 
For each statement below, please indicate your opinion by ticking (√) only one box from STRONGLY 
DISAGREE (column 1) to STRONGLY AGREE (column 5) in each row.  









































I believe that an OPE can improve patients’ health education and knowledge 
acquisition. 
     
I believe that an OPE can improve patients’ awareness and willingness to 
change. 
     
I believe that by following the advice of an OPE can increase patient’s 
confidence about their treatment. 
     
I believe that by following the advice of an OPE can improve patients’ self-
care behaviour and self-care management. 
     
I believe that by following the advice of an OPE can improve patients’ health 
outcomes. 
     
I believe that by following the advice of an OPE can reduce hospitalizations.      
I believe that an OPE can help to persuade a patient to accept appropriate 
treatment suggested by their physician. 
     
I believe that an OPE may improve the quality of interaction between patient 
and physician. 
     
I believe an OPE improves patient access to educational material.      
I believe that an OPE can be more time effective for both patient and 
healthcare providers. 
     
I believe that an OPE can be more cost effective for both patient and 
healthcare providers. 
     
I believe that an OPE may improve a patient’s social support.      
I believe that an OPE may improve a patient’s satisfaction towards 
healthcare system quality such as reliable medical information are more 
likely make better use of the healthcare system.. 
     






















































Patients want feedback that is tailored to their Disease Management Status.      
Patients want an OPE that tailors information for them according to their 
symptoms. 
 
    
Patients want an OPE that provides guidance appropriate to a patient’s self-
care management. 
 
    
Patients want an OPE that provides advice tailored to their personal 
treatment preferences. 
 
    
Patients want an OPE that allows them to choose the mode of delivery of 
their information i.e. result from a health quiz send through email or on 
screen. 
 
    
Patients prefer OPE sites that allow them to participate in patient forums.       
Patients prefer OPE sites that allow them to be involved in live chat.       
Patients prefer OPE sites that make recommendation of things to be discuss 
with their doctors.  
     
Patients prefer OPE sites that allow them to interact in bulletin board      
Patients prefer OPE sites that have animation educational material such as 
video multimedia 
     
Patients prefer OPE sites that include a toolbar on every page that lets them 
change the screen viewable format i.e. text size and colour contrast of the 
page. (Fond sizes and styles-pleasant layout) 
     
Patients prefer OPE sites that include a toolbar on every page that lets them 
activate a screen reader that reads aloud the text on the page.(Colour 
contrast-readability) 
     
Patients prefer OPE sites that use simple, realistic pictures to illustrate 
medical concepts.  





Patients prefer OPE sites that include a descriptive caption that explains any 
picture. (Descriptive Text/Captions) 
     
Patients prefer OPE sites that allows user to zoom images and control image 
quality. 
     
Patients prefer OPE sites that have a function of mouse Roll Over for 
Manipulating Images or Displaying Labels 
     
It would be good to have OPE sites that have easy navigation instruction for 
all levels of users. 
     
A multilanguage function would help patients to understand better if they are 
not comfortable reading in English. 
     
Patients prefer OPE sites that include help menu in every page.       
Patients prefer OPE sites that include site maps or table of contents.      
Patients prefer OPE sites that include a search feature. 
 
     
Patients would be more confident using OPE sites that are accredited by a 
recognised health organization.  
     
Patients prefer OPE sites that follow the specific quality guidelines 
recommended for their particular disease. 
     
A patient would feel more secure if an OPE displayed information about 
accreditation by a health organization.  
     
Patients prefer OPE sites that have User Feedback Form function. 
 
     
Patients prefer OPE sites that specific its target audience.(target audience 
specified) 
     
Patients feel more confident if an OPE site does not display marketing or 
advertising material. 
     
Patients feel more confident if the OPE displays the date on which the 
content was last reviewed. . (Date of content update) 
     
Patients feel more confident if the OPE site provides a reviewer’s name and 
contact information 





Patients feel more confident if the OPE site provides author’s name and 
contact information. 







 SECTION C continued  
For each statement below, please indicate your opinion by ticking (√) only one box from STRONGLY 










































Patients would like to see the patient’s rights displayed on the OPE 
homepage. 
     
A patient would feel more secure if an OPE site required a login and 
password for them to see their personal information.  
     
Patients prefer to have OPE sites that keep track of their usage by keeping 
their activity log.  
     
Patients would like to see the privacy policy displayed on the OPE 
homepage.  
     
Patients prefer that an OPE site secures their personal information from 
being viewed, collected or otherwise misused.  
     
Patients would like to have OPE sites that are easy to understand and free of 
medical jargon. 
     
Patients an OPE that provides a glossary that explains any medical term. 
     
Patients think it would be good to have an e-mail function that gave them 
private access to other users of the OPE site. 
     
 























Appendix B: Patient/Carer Questionnaire 
 
 










I would like to invite you to participate in a research project to study ways of improving the effectiveness 
of online patient education. Along with this letter is a short questionnaire that asks a variety of questions 
about the benefits and design features of online patient education sites.  Please look over the questionnaire 
and, if you can spare the time, please complete it and send it back to me.  It should only take you about 15 
minutes to complete. 
 
The results of this project will be used for academic purposes and will be published in academic 
conferences and journals. Through your participation, I hope to understand the benefits and most effective 
design features of online patient education sites for those who suffer from a chronic disease. The results 
of the survey will be shared with OPE developers through various publications and so, hopefully will 
improve OPE sites in the future. 
 
If you are kind enough to participate in this survey, your privacy is assured as your responses will be de-
identified and any results will be reported at a level of aggregation that assures your confidentiality. Your 
data and all the other data from the survey will be shared only with my supervisor and my co-supervisor, 
until it is aggregated for publication. Thereafter, the data will be kept in a secure environment for 5 years, 
in accordance with the University’s ethics requirements. Because it is an online survey, participants can 
discontinue but cannot withdraw. Once you submit the survey online, consent is automatically obtained 
for all the information you provide in the survey. 
 
I hope you will take the time to complete this questionnaire and return it. Of course, your participation is 
entirely voluntary and if you decide not to participate it would have no impact on your relationship with 
the University of Wollongong, either now or in the future. Please do not hesitate to contact me by email 
nmh876@uowmail.edu.au if you have any questions or concerns about the questionnaire or any aspect of 
the study.  
 
 
Your participation represents a valuable contribution to scholarly research, and we thank you again in 





















This study explores the benefits of OPE and the desirability of various design features for Online Patient 
Education (OPE), particularly for patients with a chronic disease. Our goal is to see how likely or realistic 
these design features are. 
 
The questionnaire consists of three sections: Section A: Demographic, Section B: Benefits of an OPE and 
Section C: Design Features for an OPE. 
 
Section A: Demographic 
Please indicate your responses to the following questions by crossing the appropriate box. 
 





7. What is your age? 
 
 Under 18 years  
 18 to 24 years  
 25 to 34 years  
 35 to 44 years  
 45 to 54 years  
 55 to 64 years  
 Age 65 or older 
 
8. Generally speaking, how competent do you feel using a computer?  
 
 Very competent  
 Somewhat competent 
 Not very competent  
 Not at all competent 
 
9. How often do you use the Internet?  
 
 Once or more a day  
 A few times a week  
 A few times a month  
 Hardly ever  
 Never  
 
10. Please indicates Your Disease Management Status: 
 
 “I am not intending to change my condition in the next 6 months” 
 
 “I want to improve my condition and would like to act on it in the next 6 month.e.g.by 
understanding more about the disease and modify life style, taking good care of health” 
 “I want to improve my condition and would like to act on it beginning next month.”  
 
 "I have made specific noticeable behaviour changes in my routine to improve my 
condition within the past 6 months"  
 
 "I have changed my behaviour towards improving my condition and am working to 








Section B: Benefits of Online Patient Education 
 
For each statement below, please indicate your opinion by ticking (√) only one box from STRONGLY 
DISAGREE (column 1) to STRONGLY AGREE (column 5) in each row.  









































I believe that an OPE can improve patients’ health education and knowledge 
acquisition. 
     
I believe that an OPE can improve patients’ awareness and willingness to 
change. 
     
I believe that by following the advice of an OPE can increase patient’s 
confidence about their treatment. 
     
I believe that by following the advice of an OPE can improve patients’ self-
care behaviour and self-care management. 
     
I believe that by following the advice of an OPE can improve patients’ health 
outcomes. 
     
I believe that by following the advice of an OPE can reduce hospitalizations.      
I believe that an OPE can help to persuade a patient to accept appropriate 
treatment suggested by their physician. 
     
I believe that an OPE may improve the quality of interaction between patient 
and physician. 
     
I believe an OPE improves patient access to educational material.      
I believe that an OPE can be more time effective for both patient and 
healthcare providers. 
     
I believe that an OPE can be more cost effective for both patient and 
healthcare providers. 
     
I believe that an OPE may improve a patient’s social support.      
I believe that an OPE may improve a patient’s satisfaction towards 
healthcare system quality such as reliable medical information are more 
likely make better use of the healthcare system.. 
     





















































I want feedback that is tailored to my Disease Management Status.      
I want an OPE that tailors information for me according to my symptoms. 
 
    
I want an OPE that provides guidance appropriate to my own self-care 
management. 
 
    
I want an OPE that provides advice tailored to my personal treatment 
preferences. 
 
    
I want an OPE that allows me to choose the mode of delivery of my 
information i.e. result from health quiz send through email or on screen. 
 
    
I prefer OPE sites that allow me to take interactive quizzes.       
I prefer OPE sites that allow me to participate in patient forums.       
I prefer OPE sites that allow me to be involved in live chat.       
I prefer OPE sites that make recommendation of things to discuss with my 
doctors. 
     
I prefer OPE sites that include a toolbar on every page that lets me change 
the screen viewable format i.e. text size and colour contrast of the page. 
     
I prefer OPE sites that include a toolbar on every page that lets me activate 
a screen reader that reads aloud the text on the page. 
     
I prefer OPE sites that use simple, realistic pictures to illustrate 
medical concepts.  
     
I prefer OPE sites that include a descriptive caption that explains any 
picture. 
     
It would be good to have OPE sites that have easy navigation instruction 
for all levels of users. 





A Multilanguage function would help me to understand better if I am not 
comfortable reading in English. 
     
I would be more confident using OPE sites that are accredited by a 
recognised health organization.  
     
I prefer OPE sites that follow the specific quality guidelines recommended 
for a particular disease. 
     
I would feel more secure if an OPE displayed information about 
accreditation by a health organization.  
     
I feel more confident if an OPE site does not display marketing or 
advertising material. 
     
I feel more confident if the OPE displays the date on which the content 
was last reviewed.  
     
I feel more confident if the OPE site provides a reviewer’s name and 
contact information.  
     
I would like to see the patient’s rights displayed on the OPE homepage. 
     
I would feel more secure if an OPE site required a login and password for 
me to see my personal information.  
     
I prefer to have OPE sites that keep track of my usage by keeping my 
activity log.  
     
I would like to see the privacy policy displayed on the OPE homepage.  
     
I prefer that an OPE secures my personal information from being viewed, 
collected or otherwise misused.  
     
I would like to have OPE sites that are easy to understand and free of 
medical jargon. 
     
I prefer an OPE that provides a glossary that explains any medical term. 
     
I think it would be good to have an e-mail function that gave me private 
access to other users of the OPE site. 





I prefer OPE sites that allow sharing of information as in a social network 
such as Facebook or Twitter. 
     
I prefer OPE web sites that have calendar planner to help with my day to 
day schedule in managing my disease. 
     
 











Appendix C: Chronic disease websites list 
  
  1 http://www.diabetesaustralia.com.au/  
2 http://www.diabetes-act.com.au/site/ 
3 http://www.diabetesnsw.com.au/  
4 http://www.diabetesvic.org.au/home  
5 http://www.diabetesqueensland.org.au/  
6 http://www.diabetessa.com.au/ 
7 http://www.diabetes.health.wa.gov.au/  
8 www.healthnetworks.health.wa.gov.au/network/endocrine.cfm  
9 http://www.diabetestas.com.au/index.html 
10 http://www.healthylivingnt.org.au/ 
11 http://www.heartfoundation.org.au/Pages/default.aspx  
12 http://www.heartnet.org.au/  
13 http://www.canceraustralia.gov.au/ 
14  www.actcancer.org 
15 www.cancercouncil.com.au  
16  www.cancercouncilnt.com.au 
17 www.cancerqld.org.au 
18 http://www.cancersa.org.au/  
19 www.cancertas.org.au 
20 www.cancervic.org.au 
21 www.cancerwa.asn.au   
22 http://www.adma.org.au/   
23 http://www.agpn.com.au/home 
24 http://www.kidney.org.au/ 









Appendix D : Data Coding 
 
1. Health Professionals Data Coding 
 
No.  Variable 
Variable 
labels 
Type Value labels 
1 Gender Gender Numeric 1:Male, 2:Female 
2 Age Age Numeric 








4:Very competent, 3: somewhat 
competent, 2: Not very competent, 1: 
Not at all competent. 
4 Internet use Internet use Numeric 
5: Once or more a day,4: a few times 
a week,3: a few times a month, 2: 
hardly ever, 1: Never. 




1: Physician, 2: Nurse, 3: medical 
assistant, 4: Medical lab technologist, 
5: techs, 6: Pharmacist, 7: Dietcian, 8: 
Therapist, 9: Health educator, 10: 
Others, 11: Prefer not to answer. 
6 
improve patients' 
health education and 
knowledge acquisition. 
BH 1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
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1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 









1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
16 Time Effectiveness  BS4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
17 Cost Effectiveness  BS5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
18 
Improved patient 
emotional state and 
satisfaction  
BS6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
19 
Information tailored to 
patient’s symptoms  
PTI1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
20 
Guidance to patient’s 
self-care management 
PTI2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
21 
 Advice tailored to 
patient’s personal 
treatment preferences.  
PTI3 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
22 Tailored feedback PTI4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
23 
Mode of delivery of 
treatment information 
PTI5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
24  Live chat I-act1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
25 




1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
26 E-mail function I-act3 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
27 
Linked to social 
networks e.g. Face 
book & Twitter 
I-act4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
28 Patient forums I-act5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
29 Interactive quizzes I-act6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
31 
A screen reader that 
reads aloud the text on 
sites 
PC2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 







pictures to show 
medical concepts 
PC5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
35 
Easy navigation 
instruction for all 
levels of users 
PC6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
36 Date of content update C1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
37 
Personal info is 
secured  
C2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
38 




1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
40 
Must  login/password 
to see patient’s 
personal information 
C5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
41 




1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
42 




1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
43 
 Adhere to quality 
guidelines 
C8 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
44 Free of medical jargon I-pret1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
45 
Glossary of medical 
terms 
I-pret2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
     
     
2. Patient/Carer Data Coding 
 
No.  Variable 
Variable 
labels 
Type Value labels 
1 Gender Gender Numeric 1:Male, 2:Female 
2 Age Age Numeric 








4:Very competent, 3: somewhat 
competent, 2: Not very competent, 1: 
Not at all competent. 
4 Internet use Internet use Numeric 
5: Once or more a day,4: a few times 
a week,3: a few times a month, 2: 





5 SOC stages SOC stages Numeric 
1: Pre-contempletion, 2: 
contemplation, 3: preparation, 4: 




health education and 
knowledge acquisition. 
BH 1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
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1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
16 Time Effectiveness  BS4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
17 Cost Effectiveness  BS5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
18 
Improved patient 
emotional state and 
satisfaction  
BS6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
19 
Information tailored to 
patient’s symptoms  
PTI1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
20 
Guidance to patient’s 
self-care management 
PTI2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
21 
 Advice tailored to 
patient’s personal 
treatment preferences.  
PTI3 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
22 Tailored feedback PTI4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 






Mode of delivery of 
treatment information 
PTI5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
24  Live chat I-act1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
25 




1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
26 E-mail function I-act3 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
27 
Linked to social 
networks e.g. Face 
book & Twitter 
I-act4 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
28 Patient forums I-act5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
29 Interactive quizzes I-act6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
31 
A screen reader that 
reads aloud the text on 
sites 
PC2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 





1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
34 
simple, realistic 
pictures to show 
medical concepts 
PC5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
35 
Easy navigation 
instruction for all 
levels of users 
PC6 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
36 Date of content update C1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
37 
Personal info is 
secured  
C2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
38 




1: Strongly disagree, 2: Disagree, 3: 






1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
40 
Must  login/password 
to see patient’s 
personal information 
C5 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
41 




1: Strongly disagree, 2: Disagree, 3: 










1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
43 
 Adhere to quality 
guidelines 
C8 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
44 Free of medical jargon I-pret1 Numeric 
1: Strongly disagree, 2: Disagree, 3: 
neutral, 4: Agree, 5: Strongly disagree 
45 
Glossary of medical 
terms 
I-pret2 Numeric 
1: Strongly disagree, 2: Disagree, 3: 






Appendix E: Normality test  
 
 
1. Normality test for OPE construct from patient/carer perspective 
 
Descriptives 
 Statistic Std. Error 
SOC Mean 3.80 .116 
95% Confidence Interval for Mean Lower Bound 3.57  
Upper Bound 4.03  
5% Trimmed Mean 3.89  
Median 4.00  
Variance 1.889  
Std. Deviation 1.374  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -.875 .204 
Kurtosis -.494 .406 
BH1 Mean 4.14 .055 
95% Confidence Interval for Mean Lower Bound 4.03  
Upper Bound 4.25  
5% Trimmed Mean 4.16  
Median 4.00  
Variance .424  
Std. Deviation .651  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -.295 .204 
Kurtosis -.027 .406 
BH2 Mean 3.98 .061 
95% Confidence Interval for Mean Lower Bound 3.86  
Upper Bound 4.10  
5% Trimmed Mean 4.01  
Median 4.00  
Variance .521  
Std. Deviation .722  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 0  
Skewness -.662 .204 
Kurtosis 1.491 .406 
BH3 Mean 3.94 .064 
95% Confidence Interval for Mean Lower Bound 3.81  
Upper Bound 4.06  
5% Trimmed Mean 3.97  
Median 4.00  
Variance .578  





Minimum 1  
Maximum 6  
Range 5  
Interquartile Range 0  
Skewness -.758 .204 
Kurtosis 2.547 .406 
BH4 Mean 3.94 .058 
95% Confidence Interval for Mean Lower Bound 3.82  
Upper Bound 4.05  
5% Trimmed Mean 3.96  
Median 4.00  
Variance .470  
Std. Deviation .685  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 0  
Skewness -.717 .204 
Kurtosis 2.095 .406 
BH5 Mean 3.88 .064 
95% Confidence Interval for Mean Lower Bound 3.76  
Upper Bound 4.01  
5% Trimmed Mean 3.92  
Median 4.00  
Variance .584  
Std. Deviation .764  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.561 .204 
Kurtosis .876 .406 
BH6 Mean 3.80 .075 
95% Confidence Interval for Mean Lower Bound 3.65  
Upper Bound 3.95  
5% Trimmed Mean 3.86  
Median 4.00  
Variance .790  
Std. Deviation .889  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.895 .204 
Kurtosis 1.048 .406 
BH7 Mean 3.68 .071 
95% Confidence Interval for Mean Lower Bound 3.54  
Upper Bound 3.82  
5% Trimmed Mean 3.71  
Median 4.00  
Variance .720  
Std. Deviation .848  
Minimum 1  
Maximum 5  





Interquartile Range 1  
Skewness -.472 .204 
Kurtosis .059 .406 
BS1 Mean 3.75 .067 
95% Confidence Interval for Mean Lower Bound 3.61  
Upper Bound 3.88  
5% Trimmed Mean 3.77  
Median 4.00  
Variance .628  
Std. Deviation .792  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -.231 .204 
Kurtosis -.355 .406 
BS3 Mean 4.00 .066 
95% Confidence Interval for Mean Lower Bound 3.87  
Upper Bound 4.13  
5% Trimmed Mean 4.04  
Median 4.00  
Variance .616  
Std. Deviation .785  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.616 .204 
Kurtosis .733 .406 
BS4 Mean 3.94 .071 
95% Confidence Interval for Mean Lower Bound 3.80  
Upper Bound 4.08  
5% Trimmed Mean 3.98  
Median 4.00  
Variance .715  
Std. Deviation .846  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -.493 .204 
Kurtosis .114 .406 
BS5 Mean 3.49 .080 
95% Confidence Interval for Mean Lower Bound 3.33  
Upper Bound 3.65  
5% Trimmed Mean 3.53  
Median 4.00  
Variance .909  
Std. Deviation .953  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.398 .204 





BS6 Mean 3.60 .074 
95% Confidence Interval for Mean Lower Bound 3.46  
Upper Bound 3.75  
5% Trimmed Mean 3.63  
Median 4.00  
Variance .770  
Std. Deviation .877  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.287 .204 
Kurtosis .030 .406 
PTI1 Mean 4.30 .049 
95% Confidence Interval for Mean Lower Bound 4.21  
Upper Bound 4.40  
5% Trimmed Mean 4.34  
Median 4.00  
Variance .340  
Std. Deviation .583  
Minimum 3  
Maximum 5  
Range 2  
Interquartile Range 1  
Skewness -.175 .204 
Kurtosis -.566 .406 
PTI2 Mean 4.31 .054 
95% Confidence Interval for Mean Lower Bound 4.20  
Upper Bound 4.42  
5% Trimmed Mean 4.36  
Median 4.00  
Variance .416  
Std. Deviation .645  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -1.050 .204 
Kurtosis 3.710 .406 
PTI3 Mean 4.34 .052 
95% Confidence Interval for Mean Lower Bound 4.24  
Upper Bound 4.44  
5% Trimmed Mean 4.38  
Median 4.00  
Variance .382  
Std. Deviation .618  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -1.301 .204 
Kurtosis 5.742 .406 
PTI4 Mean 4.24 .059 
95% Confidence Interval for Mean Lower Bound 4.13  





5% Trimmed Mean 4.29  
Median 4.00  
Variance .484  
Std. Deviation .696  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -1.011 .204 
Kurtosis 2.695 .406 
PTI5 Mean 4.17 .060 
95% Confidence Interval for Mean Lower Bound 4.05  
Upper Bound 4.29  
5% Trimmed Mean 4.22  
Median 4.00  
Variance .515  
Std. Deviation .717  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.965 .204 
Kurtosis 2.362 .406 
I_act1 Mean 3.22 .083 
95% Confidence Interval for Mean Lower Bound 3.06  
Upper Bound 3.39  
5% Trimmed Mean 3.25  
Median 3.00  
Variance .961  
Std. Deviation .981  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.099 .204 
Kurtosis -.034 .406 
I_act2 Mean 3.25 .083 
95% Confidence Interval for Mean Lower Bound 3.08  
Upper Bound 3.41  
5% Trimmed Mean 3.27  
Median 3.00  
Variance .973  
Std. Deviation .986  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.152 .204 
Kurtosis -.085 .406 
I_act3 Mean 3.23 .087 
95% Confidence Interval for Mean Lower Bound 3.06  
Upper Bound 3.41  
5% Trimmed Mean 3.26  
Median 3.00  





Std. Deviation 1.037  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.104 .204 
Kurtosis -.446 .406 
I_act4 Mean 2.91 .097 
95% Confidence Interval for Mean Lower Bound 2.72  
Upper Bound 3.10  
5% Trimmed Mean 2.90  
Median 3.00  
Variance 1.339  
Std. Deviation 1.157  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 2  
Skewness -.020 .204 
Kurtosis -.686 .406 
I_act5 Mean 3.62 .075 
95% Confidence Interval for Mean Lower Bound 3.47  
Upper Bound 3.77  
5% Trimmed Mean 3.66  
Median 4.00  
Variance .792  
Std. Deviation .890  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.464 .204 
Kurtosis .352 .406 
Cont1 Mean 4.46 .046 
95% Confidence Interval for Mean Lower Bound 4.37  
Upper Bound 4.55  
5% Trimmed Mean 4.49  
Median 4.14  
Variance .301  
Std. Deviation .549  
Minimum 3  
Maximum 5  
Range 2  
Interquartile Range 1  
Skewness -.364 .204 
Kurtosis -.863 .406 
Cont2 Mean 4.73 .041 
95% Confidence Interval for Mean Lower Bound 4.65  
Upper Bound 4.81  
5% Trimmed Mean 4.78  
Median 5.00  
Variance .234  
Std. Deviation .484  
Minimum 3  





Range 2  
Interquartile Range 0  
Skewness -1.625 .204 
Kurtosis 1.864 .406 
Cont3 Mean 4.47 .057 
95% Confidence Interval for Mean Lower Bound 4.36  
Upper Bound 4.59  
5% Trimmed Mean 4.53  
Median 5.00  
Variance .452  
Std. Deviation .672  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -1.060 .204 
Kurtosis .522 .406 
Cont4 Mean 3.87 .062 
95% Confidence Interval for Mean Lower Bound 3.74  
Upper Bound 3.99  
5% Trimmed Mean 3.90  
Median 4.00  
Variance .545  
Std. Deviation .738  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.653 .204 
Kurtosis 1.257 .406 
Cont5 Mean 4.37 .068 
95% Confidence Interval for Mean Lower Bound 4.24  
Upper Bound 4.51  
5% Trimmed Mean 4.47  
Median 5.00  
Variance .648  
Std. Deviation .805  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -1.537 .204 
Kurtosis 2.771 .406 
Cont6 Mean 4.32 .056 
95% Confidence Interval for Mean Lower Bound 4.21  
Upper Bound 4.43  
5% Trimmed Mean 4.36  
Median 4.00  
Variance .446  
Std. Deviation .668  
Minimum 3  
Maximum 5  
Range 2  
Interquartile Range 1  





Kurtosis -.783 .406 
PC1 Mean 3.44 .076 
95% Confidence Interval for Mean Lower Bound 3.29  
Upper Bound 3.59  
5% Trimmed Mean 3.46  
Median 3.00  
Variance .824  
Std. Deviation .908  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.232 .204 
Kurtosis .201 .406 
PC2 Mean 3.10 .077 
95% Confidence Interval for Mean Lower Bound 2.94  
Upper Bound 3.25  
5% Trimmed Mean 3.09  
Median 3.00  
Variance .840  
Std. Deviation .916  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness .188 .204 
Kurtosis -.028 .406 
PC3 Mean 3.68 .073 
95% Confidence Interval for Mean Lower Bound 3.54  
Upper Bound 3.83  
5% Trimmed Mean 3.71  
Median 4.00  
Variance .757  
Std. Deviation .870  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -.114 .204 
Kurtosis -.345 .406 
PC4 Mean 4.17 .050 
95% Confidence Interval for Mean Lower Bound 4.07  
Upper Bound 4.27  
5% Trimmed Mean 4.20  
Median 4.00  
Variance .359  
Std. Deviation .599  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -.282 .204 
Kurtosis .572 .406 
PC5 Mean 4.24 .052 





Upper Bound 4.34  
5% Trimmed Mean 4.27  
Median 4.00  
Variance .388  
Std. Deviation .623  
Minimum 3  
Maximum 5  
Range 2  
Interquartile Range 1  
Skewness -.214 .204 
Kurtosis -.614 .406 
I_pret1 Mean 4.08 .069 
95% Confidence Interval for Mean Lower Bound 3.94  
Upper Bound 4.22  
5% Trimmed Mean 4.15  
Median 4.00  
Variance .679  
Std. Deviation .824  
Minimum 1  
Maximum 5  
Range 4  
Interquartile Range 1  
Skewness -1.017 .204 
Kurtosis 1.751 .406 
I_pret2 Mean 4.33 .053 
95% Confidence Interval for Mean Lower Bound 4.23  
Upper Bound 4.44  
5% Trimmed Mean 4.38  
Median 4.00  
Variance .396  
Std. Deviation .629  
Minimum 2  
Maximum 5  
Range 3  
Interquartile Range 1  
Skewness -.582 .204 





























 .126 .053 .119 
Sig. (2-tailed)  .000 .000 .000 .271 .000 .066 .436 .082 


















Sig. (2-tailed) .000  .000 .000 .172 .000 .000 .002 .024 


















Sig. (2-tailed) .000 .000  .000 .001 .000 .104 .000 .021 


















Sig. (2-tailed) .000 .000 .000  .020 .148 .000 .003 .024 














Sig. (2-tailed) .271 .172 .001 .020  .000 .722 .000 .000 
















Sig. (2-tailed) .000 .000 .000 .148 .000  .134 .000 .000 












Sig. (2-tailed) .066 .000 .104 .000 .722 .134  .000 .017 


















Sig. (2-tailed) .436 .002 .000 .003 .000 .000 .000  .000 


















Sig. (2-tailed) .082 .024 .021 .024 .000 .000 .017 .000  
N 215 215 215 215 215 215 215 215 215 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
